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I. INTRODUCTION 


1. By this action, we take necessary steps to implement the decisions of the World 
Radiocommunication Conferences held in 2007 and 2012. Our decision consists of three components: 
1) a Report and Order that amends the Table of Frequency Allocations (Allocation Table) in 
Section 2.106 of the rules and a number of related service rules to implement certain radio frequency (RF) 
allocation decisions from the Final Acts of the World Radiocommunication Conference (Geneva, 2007) 
(WRC-07 Final Acts);' 2) an Order that updates the International Table portion of the Commission’ s 
Allocation Table to reflect the allocation decisions from the Final Acts of the World Radiocommunication 
Conference (Geneva, 2012) (WRC-12 Final Асіѕ); and 3) a Notice of Proposed Rulemaking that proposes 
to amend the Allocation Table and related service rules to implement certain RF allocation decisions from 
the WRC-12 Final Acts. 


П. EXECUTIVE SUMMARY 


2. In the Report апа Order (WRC-07 R&O), we implement allocation decisions from the 
WRC-07 Final Acts and make certain related updates to our service rules, including those for the Amateur 
Radio Service, Aviation Services, passive sensors, and maritime Automatic Identification Systems (AIS). 
Specifically, we: 


e Allocate Ше 135.7-137.8 kHz band (2200 meter band) to the amateur service оп a secondary 
basis. 


e Raise the secondary amateur service allocation in the 1900-2000 kHz band to primary status, 
while providing for continued use by commercial fishing vessels of radio buoys on the “open 
sea.” 


e Allocate the 108-117.975 MHz and 960-1164 MHz bands to the aeronautical mobile (route) 
service (AM(R)S) on a primary basis for Federal and non-Federal use. 


e Allocate the 5091-5150 MHz band to the aeronautical mobile service (AMS) on a primary 
basis for Federal and non-Federal use, limited to aeronautical mobile telemetry (AMT) for 
flight testing of aircraft and “Aeronautical Mobile Airport Communications System” 
(AeroMACS) networks.* 


e Remove non-Federal AMT allocations from the 2310-2320 MHz and 2345-2360 MHz bands 
and an unused radionavigation service allocation from the 24.75-25.05 GHz band. 


' The WRC-07 Final Acts are available at http://www. itu.int/dms_pub/itu-s/oth/02/01/S020100002C4006PDFE. pdf. 
47 С.Е.К. $ 2.106. 


2 The WRC-12 Final Acts are available for purchase at http://www. itu.int/pub/R-ACT-WRC.9-2012. 


3 The open sea is the water area of the open coast seaward of the ordinary low-water mark, or seaward of inland 
waters. 47 C.F.R. § 80.5. 


4 The term “AeroMACS” refers to the emerging wireless communications network in the 5091-5150 MHz band that 
operates in the airport surface domain. See paras. 51-61 and 222-232, infra, for further discussion of this issue. 


4185 


9; 


Federal Communications Commission FCC 15-50 


Revise Part 87 of the Commission’s rules to update and correct the aviation services rules. 


Extend AIS capability by allocating the 161.9625-161.9875 MHz (AIS 1) and 
162.0125-162.0375 MHz (AIS 2) bands to the mobile-satellite service (MSS) (Earth-to- 
space) and the aeronautical mobile (off-route) service (AM(OR)S) on a primary basis for 
Federal and non-Federal use. 


Protect passive sensors in the 1400-1427 MHz, 10.6-10.68 GHz, 23.6-24 GHz, 31.3-31.8 
GHz, 50.2-50.4 GHz, and 52.6-54.25 GHz bands from harmful interference by generally 
adopting WRC-07’s unwanted emissions levels for active services in six adjacent bands 
(1390-1395 MHz, 1427-1452 MHz, 22.55-23.55 GHz, 49.7-50.2 GHz, 50.4-50.9 GHz, and 
51.4-52.6 GHz) and its in-band sharing criteria for the 10.6-10.68 GHz and 36-37 GHz 
bands.” 


Establish Federal coordination areas in California and Guam for non-Federal terrestrial 
operations in the 17.7-19.7 GHz range. 


In the Order (WRC-12 Order), we update the International Table portion of the 


Commission’s Allocation Table to reflect the WRC-12 Final Acts.® 


4. 


In the Notice of Proposed Rulemaking (WRC-12 Notice), we propose to amend Parts 2, 


15, 80, 90, 97, and 101 of the Commission’s rules to implement allocation decisions from the WRC-12 
Final Acts and make certain updates to our rules. Specifically, we propose to: 


Allocate the 8.3-11.3 kHz band to the meteorological aids service on a primary basis. 
Allocate the 472-479 kHz band (630 meter band) to the amateur service on a secondary basis. 


Amend the amateur service rules to provide for use of the 135.7-137.8 kHz (2200 meter) and 
472-479 kHz (630 meter) bands. Amateur stations would share the band with power line 
carrier (PLC) systems operated by electric utilities. Amateur stations would be permitted to 
operate in these bands at fixed locations when separated from electric transmission lines by a 
specified distance. 


Amend Part 80 of the Commission’s rules to authorize radio buoy operations in the 1900- 
2000 kHz band under a ship station license. 


Limit the use of the 495-505 kHz band to the maritime mobile service. 


Allocate seven frequency bands (4.438-4.488 MHz, 5.25-5.275 MHz, 16.1-16.2 MHz, 
24.45-24.65 MHz, 26.2-26.42 MHz, 41.015-41.665 MHz, and 43.35-44 MHz) to the 
radiolocation service (RLS) on a primary basis for Federal and non-Federal use, allocate the 
13.45-13.55 MHz band to the RLS on a secondary basis for Federal and non-Federal use, 
limit the use of these RLS allocations to oceanographic radars, require that these radars not 
cause harmful interference to, or claim protection from, existing and future stations in the 
incumbent fixed and mobile services, and amend Part 90 of the Commission’s rules 
accordingly. 


Reallocate the 156.7625-156.7875 MHz (AIS 3) and 156.8125-156.8375 MHz (AIS 4) bands 
to the MSS (Earth-to-space) on a primary basis for Federal and non-Federal use to allow for 
greater probability of vessel tracking, with resulting benefits to maritime safety and security. 


ХА passive sensor is a measuring instrument іп the Earth exploration-satellite service (EESS) or in the space 
research service (SRS) by means of which information is obtained by reception of radio waves of natural origin. 
47 C.F.R. $ 2.1(c). 


6 The International Table is included in the Commission’s Allocation Table for informational purposes only. 
47 C.F.R. $ 2.104(a). 
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• Seek comment on the ability of Federal/non-Federal AMT stations to share spectrum with the 
incumbent services in the 4400-4940 MHz and 5925-6700 MHz bands. 


e Extend the AM(R)S allocation from the 5091-5150 MHz band (adopted in ће WRC-07 
R&O) by also allocating the 5000-5091 MHz range to the AM(R)S on a primary basis for 
Federal and non-Federal use. AM(R)S use of the smaller 5000-5030 MHz range would 
extend the tuning range for AeroMACS, with the use of the 5010-5030 MHz band limited to 
those requirements that cannot be meet in the 5000-5010 MHz and 5091-5150 MHz bands. 
AM(R)S use of the 5030-5091 MHz band would support line-of-sight control links for 
unmanned aircraft. 


e Allocate the 7850-7900 MHz band to the meteorological-satellite service (space-to-Earth) on 
a primary basis for Federal use. 


e Allocate the 15.4-15.7 GHz band to the RLS on a primary basis for Federal use. 


e Allocate the 22.55-23.15 GHz band to the space research service (SRS) (Earth-to-space) on a 
primary basis for Federal and non-Federal use and allocate the 25.5-27 GHz band to the SRS 
(space-to-Earth) on a primary basis for non-Federal use. 


e Delete the aeronautical mobile service allocation from the 37-38 GHz band. 


e Encourage operators of fixed stations operating in the 81-86 GHz and 92-94 GHz bands to 
take all reasonable steps to ensure that their unwanted emissions power in the 86-92 GHz 
band does not exceed the levels recommended by WRC-12. 


Ш. BACKGROUND 
A. Allocation Table 


5. The Commission’s Allocation Table, contained in Section 2.106 of the rules, sets forth 
the allocation of radio frequencies both domestically and internationally.’ Except as otherwise provided 
for in Section 2.102 of the rules, the assignment, licensing and use of frequencies between 9 kHz and 
275 GHz must be in accordance with the Allocation Table in Section 2.106. The Allocation Table is a 
formatted graphical table of six columns that are divided into cells, with each cell representing a specific 
frequency band (band).* The Allocation Table consists of three sections: 1) the International Table of 
Frequency Allocations (International Table),’ which is subdivided into three Regional tables 
(columns 1-3);'° 2) the United States Table (U.S. Table), which is subdivided into the Federal Table of 


7 An “allocation” is an entry in the Allocation Table of a given frequency band that designates its use by one or more 
terrestrial or space radiocommunication services or the radio astronomy service (together, “radio services”) under 
specified conditions. A “station” is one or more transmitters and/or receivers at one location for conducting radio 
communications. When a frequency band is allocated to one or more radio services on a primary basis, the 
Commission protects the authorized stations from interference based on the order in which the station license was 
issued unless it specifies a different protection arrangement. Stations of a secondary service may not cause harmful 
interference to, nor claim protection from, stations of a primary service to which frequencies are already assigned or 
may be assigned at a later date. 47 C.F.R. §§ 2.1(c), 2.104(d), 2.104(e)(2), 2.105(c). 


8 A “band” is a continuous set of frequencies lying between two specified limiting frequencies. See 
Recommendation ITU-R V.662-3, “Terms and definitions,” at 14. For the purpose of simplifying the discussion in 
this proceeding, we sometimes refer to multiple contiguous frequency bands as a “range.” А “sub-band” (also 
referred to as a “segment,” particularly in amateur radio contexts) is a portion of a frequency band. 


? The International Table is described in 47 C.F.R. $ 2.104. The International Table currently reflects the “Table of 
Frequency Allocations” shown in Article 5, Section IV of the ITU Radio Regulations, Edition of 2008, except for 
certain corrections and updates. 47 C.F.R. § 2.100. In the WRC-12 Order, infra, we update the International Table 
in Section 2.106 to generally reflect the ITU Radio Regulations, Edition of 2012. 


'° For the allocation of radio frequencies, the ITU has divided the world into three Regions and has entered the 
allocations for these Regions in the International Table. The United States and most of its insular areas are in 
(continued....) 
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Frequency Allocations (Federal Table) (column 4) and the non-Federal Table of Frequency Allocations 
(non-Federal Table) (column 5);!! and 3) a cross-reference to relevant FCC Rule Part(s) (column 6).”” 
The frequency band referred to in each allocation is shown in the top left-hand corner of the cell(s) of 
each of these tables. 


6. The International Table displays the allocations and international footnotes that have 
been adopted by the International Telecommunication Union (ITU). The U.S. Table is the Commission’s 
means of organizing and presenting how the radio spectrum is used in the United States and its Region 2 
insular areas. In the United States, radio spectrum may be allocated for either Federal or non-Federal use 
exclusively, or for Federal/non-Federal shared use.'? Thus, the Federal Table component of the 
U.S. Table shows the frequencies used by the Federal government and administered by the National 
Telecommunications and Information Administration (NTIA), and the non-Federal Table component of 
the U.S. Table shows the frequencies used by all other entities and administered by the Commission."* 
All relevant footnotes are shown within the U.S. Table, and the text of these footnotes immediately 
follows the Allocation Table in Section 2.106.'° The International Table, the Federal Table, and the 
FCC Rule Part(s) are included in the Allocation Table for informational purposes only.'° 


B. World Radiocommunication Conferences 


Te The ITU” allocates frequency bands to various radio services generally on either a 
worldwide or Regional basis and enters these radio services in its International Table as part of the 


(Continued from previous page) 
ITU Region 2, which is generally North America and South America. ITU Region 1 is generally Europe, Africa, the 
Middle East, the former Soviet Union, and Mongolia. ITU Region 3 is the rest of Asia and Australasia. See 

47 C.F.R. $ 2.104(b) for the ITU’s official definitions and map of the Regions. 


1 The U.S. Table is described in 47 C.F.R. $ 2.105. 
І? The FCC Rule Part(s) cross-references are described in 47 C.F.R. $ 2.105(e). 
ІЗ 47 C.F.R. § 2.105(b). 


14 NTIA regulates and approves the use of spectrum by Federal departments and agencies and maintains the Federal 
Table in its Manual of Regulations and Procedures for Federal Radio Frequency Management (NTIA Manual). 

See Section 305(a) of the Communications Act of 1934, as amended, 47 U.S.C. 305. The Commission regulates and 
approves the use of spectrum by non-Federal entities and maintains the non-Federal Table in Section 2.106. See 
Sections 303 and 305(a) of the Communications Act of 1934, as amended, 47 U.S.C. 303, 305(a); and 

47 C.F.R. $$ 2.102(a) and (b)(2), 2.105(a), 2.106. 


'S Any footnote consisting of “5.” followed by one or more digits, e.g., 5.53, denotes an international footnote. 
Where an international footnote is applicable, without modification, to both Federal and non-Federal operations, the 
Commission places the footnote in both the Federal Table and the non-Federal Table and the international footnote 
is binding on both Federal users and non-Federal licensees. If, however, an international footnote pertains to a 
service allocated only for Federal or non-Federal use, we place the international footnote only in the affected Table. 
Any footnote consisting of the letters “US” followed by one or more digits, e.g., US7, denotes a stipulation affecting 
both Federal and non-Federal operations. U.S. footnotes appear in both the Federal and non-Federal Tables. Any 
footnote consisting of the letter “С” followed by one or more digits, e.g., G2, denotes a stipulation applicable only to 
Federal operations. Federal footnotes appear solely in the Federal Table. Any footnote consisting of the letters 
“NG” followed by опе or more digits, e.g., NG2, denotes a stipulation applicable only to non-Federal operations. 
Non-Federal footnotes appear solely in the non-Federal Table. In some cases, a letter, or letters, may be appended to 
the digit(s) of a footnote number to preserve the sequential order. 47 C.F.R $$ 2.105(d)(5), 2.106. 


18 47 C.F.R. $$ 2.104(a), 2.105(d)(3) апа (е). 


1 When we refer to the ITU in this document, we are generally referring to ITU Radiocommunication Sector 
(ITU-R). The work of ITU-R is organized and coordinated by the Director of the Radiocommunication Bureau 
(referred to as the “Bureau” in the ITU Radio Regulations, including the International Table). Under its 
Constitution, the ITU shall effect allocation of bands of the RF spectrum, the allotment of radio frequencies and the 
registration of RF assignments...in order to avoid harmful interference between radio stations of different countries. 
МКС shall normally be convened every three to four years...to consider specific radiocommunication matters. See 
(continued....) 
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Radio Regulations." The ITU revises its International Table and other provisions in its Radio 
Regulations at periodic World Radiocommunication Conferences (WRCs). 


8. The ITU convened WRC-07 from October 22 to November 16, 2007, in Geneva, 
Switzerland, and adopted allocation changes that affect both Federal and non-Federal entities.'? The 
Commission initiated a proceeding to complete the domestic implementation of certain WRC-07 
allocation changes.” The Report and Order below addresses these WRC-07-related rule changes. 


9. The Commission conducted its primary preparations for WRC-12 via its 2012 World 
Radiocommunication Conference Advisory Committee (WAC), which held eight public meetings 
between January 13, 2009, and April 19, 2011, to evaluate and approve recommendations and preliminary 
views that were later submitted for Commission consideration.” The ITU held a Conference Preparatory 
Meeting (CPM) from February 14-25, 2011, to prepare and approve a report on the technical, operational, 
and regulatory/procedural matters relevant to the WRC-12 Agenda.” In addition, the United States 
worked with other administrations to craft common proposals for Region 2 (North and South America).” 
By September 19, 2011, the Commission and NTIA had jointly transmitted their allocation proposals to 
the U.S. Department of State (U.S. Proposals for WRC-12).” 


10. The ITU convened the World Radiocommunication Conference 2012 (WRC-12) from 
January 23-February 17, 2012, in Geneva, Switzerland, and adopted allocation changes that affect both 
Federal and non-Federal entities.” Subsequently, the ITU revised its Radio Regulations.” We аге 
(Continued from previous page) 
COLLECTION OF THE BASIC TEXTS OF THE INTERNATIONAL TELECOMMUNICATION UNION ADOPTED BY THE 


PLENIPOTENTIARY CONFERENCE (Edition 2011) (TU Constitution and Convention), pp. 4, 9, 17, 77, 86. See also 
http://www. itu.int/en/ITU-R. 


ІЗ The ITU may also include conditions for the use of an allocation, which are listed in international footnotes. 


9 Subsequently, the ITU revised its Radio Regulations to include the WRC-07 Final Acts. See ITU Radio 
Regulations, Edition of 2008 (available at http://www. itu.int/pub/R-REG-RR/en). For an overview of U.S. 
participation in WRC-07, see United States Delegation Report [on] World Radiocommunication Conference 2007, 
submitted to the Secretary of State by Ambassador Richard M. Russell, United States Head of Delegation 

(U.S. Delegation Report). See also ITU Results of WRC-07 “Bringing all radio services together,” presented at the 
ITU Regional Radiocommunication Seminar, April 14-18, 2008, Buenos Aires, Argentina. 


20 Amendment of Parts 1, 2, 15, 74, 78, 87, 90, and 97 of ће Commission’s Rules Regarding Implementation of the 
Final Acts of the World Radiocommunication Conference (Geneva, 2007) (WRC-07), Other Allocation Issues, and 
Related Rule Updates, ET Docket No. 12-338, Notice of Proposed Rulemaking and Order, 27 FCC Red 14598 
(2012) (WRC-07 NPRM and Order). In this item, we refer to the respective components of the WRC-07 NPRM and 
Order as the WRC-07 NPRM or the WRC-07 Order. 


21 The WAC was chartered under the Federal Advisory Committee Act (FACA) to provide to the Commission with 
advice, technical support, and recommended proposals for WRC-12. The Commission published the committee’ s 
recommendations for public comment. After consideration by the U.S. Government, many of the recommendations 
became a part of the U.S. views and draft proposals. See http://www.fcc.gov/ib/wre-12/. 


22 See ITU Radiocommunication Sector “CPM Report on technical, operational and regulatory/procedural matters to 
be considered by the 2012 World Radiocommunication Conference,” March 2011 (CPM Report to WRC-12, which 
is available at http://www. itu.int/pub/R-ACT-CPM/en). See also Resolution ITU-R 2-6 (2012). 


23 See “U.S. contributions sent to CITEL PCC.II,” available at http://transition.fec.gov/ib/wre-12/citel/. 


** The U.S. Proposals for the WRC-12 consisted of three letters from the Commission and NTIA to the U.S. 
Department of State: First Tranche (February 17, 2011); Second Tranche (RCS-2394/1, June 21, 2011); and Third 
Tranche (September 19, 2011) (together, U.S. Proposals for WRC-12, available at http://transition.fec. gov/ib/wre- 
12/us/). 


5 See “2012 World Radiocommunication Conference 2012 (WRC-12) - Agenda and References (Resolutions and 
Recommendations)” (WRC-12 References) and ITU Press Release, Feb. 17, 2012 at 
http://www. itu.int/net/pressoffice/press_releases/2012/10.aspx. 
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initiating a new rulemaking proceeding to commence the domestic implementation of certain of the 
WRC-12 allocation changes. Specifically, in the Order, below, we reflect the International Table as it is 
generally shown in the 2012 Edition of the ITU Radio Regulations in the Commission’s Allocation Table. 
In the companion WRC-12 Notice, below, we make proposals that implement the domestic allocation 
changes from the WRC-12 Final Acts. In this action, we cite to various ITU-R Recommendations and 
Reports to which the ITU provides free online access.” In addition, in Appendix A, we provide а 
glossary of frequently used radiocommunication service terms and we list the symbols for the 
ITU-defined frequency ranges that are used throughout this document. 


IV. REPORT AND ORDER (WRC-07 R&O) 


11. In this Report and Order, we amend Parts 1, 2, 25, 27, 74, 78, 80, 87, 90, 97, and 101 of 
the Commission’s rules to complete the implementation of certain allocation decisions from the WRC-07 
Final Acts. As procedural background, several significant events followed the conclusion of WRC-07 in 
Geneva and the subsequent publication of its final acts. First, on August 20, 2009, NTIA forwarded to 
the Commission (and subsequently updated on September 28, 2009; July 26, 2012; February 25, 2013; 
March 4, 2014; and February 11, 2015) its recommendations for implementation of the WRC-07 Final 
Acts in the U.S. Table.” The Commission adopted the WRC-07 Clean-up Order to update the 
International Table to reflect the WRC-07 allocation changes, as well as to make non-substantive editorial 
revisions to the Allocation Table and other rule sections.*” Subsequently, on November 15, 2012, the 
Commission adopted the WRC-07 NPRM, which contained a comprehensive set of proposals to update 
the allocations and certain related service rules for portions of the RF spectrum between 108 MHz and 
20.2 GHz.*' We received 68 comments and 12 reply comments in response to the WRC-07 NPRM.” In 
(Continued from previous page) 
26 The ITU Radio Regulations, Edition of 2012, include the WRC-12 Final Acts (ITU Radio Regulations). The ITU 
Radio Regulations are available at http://www.itu.int/pub/R-REG-RR-2012. 


27 The ITU-R Recommendations are available at http://www.itu.int/pub/R-REC, and the ITU-R Reports аге 
available at http://www.itu.int/pub/R-REP. 


28 As part of our comprehensive review of the Allocation Table, we also make certain minor allocation changes that 
are not related to the WRC-07 Final Acts and make certain minor conforming changes to the Commission’s service 
rules, as further described below. 


29 See Letter from Karl В. Nebbia, Associate Administrator, Office of Spectrum Management, NTIA, to 

Julius P. Knapp, Chief, Office of Engineering and Technology, FCC, ET Docket No. 12-338, filed August 20, 2009 
(NTIA WRC-07 Recommendations, pages 27-52 of the МТТА WRC-07 Recommendations, and pages 53-60 of the 
NTIA WRC-07 Recommendations). Subsequently, NTIA corrected and supplemented its recommendations for 
WRC-07 domestic implementation. See МТІА Letters, filed September 28, 2009 (NTIA WRC-07 Supplement); 
July 26, 2012 (NTIA Second Supplement); February 25, 2013 (NTIA Third Supplement); and March 4, 2014 (NTIA 
Fourth Supplement). See also Letter from Paige Atkins, Associate Administrator, Office of Spectrum Management, 
NTIA, to Julius P. Knapp, Chief, Office of Engineering and Technology, FCC, ET Docket No. 12-338, filed 
February 11, 2015 (NTIA Final Supplement). 


30 Amendment of Parts 1, 2, 15, 25, 73, and 90 of the Commission’s Rules to Make Non-Substantive Editorial 
Revisions to the Table of Frequency Allocations and to Various Other Rules, Order, 25 FCC Red 9712 (ОЕТ, 
2010) (WRC-07 Table Clean-up Order). Because the amendments to the Allocation Table in the WRC-07 Table 
Clean-up Order were limited to changes of a non-substantive, editorial nature, it was necessary for the 
Commission’s staff to create four U.S. footnotes (US226, US444, US444A, US519) to replicate the pre-WRC-07 
text of four international footnotes (RR 5.226, RR 5.444, RR 5.444A, RR 5.519). WRC-07 Table Clean-up Order, 
25 FCC Rcd at 9723-24, paras. 21-25. 


3! WRC-07 NPRM, 27 FCC Red 14598. Because preparation of the WRC-07 NPRM necessitated a comprehensive 
review of the Allocation Table and related rules, the Commission’s proposals also included some allocation changes 
and service rule updates not directly related to the WRC-07 Final Acts. 


32 This count includes late-filed submissions. The National Academy of Sciences’ Committee on Radio Frequencies 

(CORF) requests that we accept its late-filed Reply Comments. We note that there were also comments and other 

reply comments filed late in this proceeding. In the interest of having as complete and accurate a record as possible, 
(continued....) 
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discussing the various proposals, below, we use a different organizational approach from the WRC-07 
NPRM. First, we evaluate those proposals that commenters discussed in their filings. We then briefly 
address those proposals that generated no discussion in the record. 


A. Amateur Service Use of LF and MF Bands 
1. 2200 Meter Band (135.7-137.8 kHz) 


12. In this section, we allocate the 135.7-137.8 kHz (2200 meter)” band to the amateur 
service on a secondary basis. In accordance with an international requirement, we also limit amateur 
stations transmitting in the 2200 meter band to a maximum equivalent isotropically radiated power 
(EIRP) of 1 watt (W).** However, we defer consideration of operating parameters for the amateur service 
in this band to the WRC-12 Notice below. 


13. Background. In the U.S. Table, the 130-160 kHz band is allocated to the fixed service 
(FS) and maritime mobile service (MMS) оп a primary basis for Federal and non-Federal use.” WRC-07 
allocated the 135.7-137.8 kHz band to the amateur service on a secondary basis in all ITU Regions. 
WRC-07 also adopted RR 5.67A,*° which restricts the use of this allocation to amateur stations 
transmitting with a maximum radiated power of 1 W (EIRP).” There аге по non-Federal stations in the 
FS and MMS that are licensed to operate in the 135.7-137.8 kHz band, and Federal use of this band is 
relatively light.” 


14. Footnote US2 explains that in the 9-490 kHz band, “electric utilities operate Power Line 
Carrier (PLC) systems” on power transmission lines for communications important to the reliability and 
(Continued from previous page) 
we are accepting all late-filed submissions and waive the requirements of 47 C.F.R. § 1.415(d). We provide a list of 
the parties in Appendix C. 


3 In the Amateur Radio Service, wavelength bands, rather than frequency bands are the usual means of identifying 
radio spectrum. We note that wavelength (A in meters, m) is equal to the speed of light (c, which is taken to be 

3 x 10° m/s) divided by frequency (Ё in hertz, 1/5), e.g., à = c/f = (3 x 108 m/s) / (136 x 10° 1/s) = 2200 т. In this 
proceeding, we often use the term “2200 meter band” when referring to the 135.7-137.8 kHz band. 


* See n.37, infra. 


3 The FS is a radiocommunication service between specified fixed points, and the MMS is a mobile service between 
coast stations and ship stations, or between ship stations, or between associated on-board communication stations; 
survival craft stations and emergency position-indicating radiobeacon stations may also participate in this service. 
47 C.F.R. $ 2.1(c). 


36 In the ITU Radio Regulations, a reference to international footnote 5.67A would be shown as “No. 5.67A,” which 
means provision No. 5.67A of Article 5. Instead of using this abbreviation, to more clearly indicate that we are 
referring to an international footnote while still using a convenient shorthand, we will use the abbreviation for Radio 
Regulation (RR), i.e., “RR 5.67A.” 


37 EIRP is the product of the power supplied to the antenna and the antenna gain іп а given direction relative to an 
isotropic antenna (absolute or isotropic gain). Effective radiated power (ERP) (in a given direction) is the product of 
the power supplied to the antenna and its gain relative to a half-wave dipole in a given direction. We note that ERP 
is equal to EIRP divided by 1.64, e.g., 1 W EIRP = 0.61 W ERP. See “Guidelines for Determining the Effective 
Radiated Power (ERP) and Equivalent Isotropically Radiated Power (EIRP) of a RF Transmitting System,” Office 
of Engineering and Technology, FCC, Nov. 30, 2010 (available at 

https://apps.fcc. gov/oetcf/kdb/forms/FTS SearchResultPage.cfm?switch=P&id=47469). 


38 WRC-07 NPRM, 27 FCC Rcd at 14605, n.35. 


9 A PLC system is an “unintentional radiator” used by an electric power utility entity on transmission lines for 
protective relaying, telemetry, etc., for general supervision of the power system. An unintentional radiator is a 
device that intentionally generates RF energy for use within the device, or that sends RF signals by conduction to 
associated equipment via connecting wiring, but which is not intended to emit RF energy by radiation or induction. 
47 С.Е.К. $$ 15.3(0), (2). PLC systems operate by the transmission of RF energy by conduction over the electric 
power transmission lines of the system. PLC systems do not include those electric lines which connect the 
(continued....) 
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security of electric service to the public. These PLC systems operate under the provisions of 47 CFR 
part 15, or Chapter 8 of the NTIA Manual, on an unprotected and non-interference basis with respect to 
authorized radio users.” Under the Commission’s rules, a power utility operating a PLC system was 
required to submit the details of all existing systems plus any proposed new PLC systems or changes to 
PLC existing systems to an “industry-operated entity." 


15. Previously, in ET Docket No. 02-98, the Commission declined to allocate the 
135.7-137.8 kHz band to the amateur service after finding a potential for interference between the 
proposed amateur radio and incumbent PLC operations. In 2009, James Е. Whedbee (Whedbee) 
requested that the Commission allocate the 135.7-137.8 kHz band to the amateur service on a secondary 
basis and that the Commission amend Part 97 of its rules to provide for this изе.” Prior to the 
WRC-07 NPRM, the Commission had not revisited its decision nor taken action on Whedbee’s petition 
for rulemaking. 


16. Proposal. In the WRC-07 NPRM, the Commission sought comment on whether the 
135.7-137.8 kHz band should be allocated to the amateur service on a secondary basis, with use limited, 
as specified in RR 5.67A, to amateur stations transmitting at a maximum EIRP of 1 W.“ Because PLC 
systems provide communications important to the reliability and security of electric service to the public, 
the Commission stated that it would consider adding an amateur service allocation to the 135.7-137.8 kHz 
band only if it were comfortable that amateur radio and utility PLC systems could successfully coexist in 
this band.“ It noted that the 2002 Amateur Radio NPRM recognized the potential for experimental 
amateur operations in the band and asked about subsequent developments that would inform a re- 
evaluation of ће decade-old decision.” In particular, the Commission sought comment on technical rules 
or methods that could be implemented to assure such coexistence and, in particular, on the appropriate 
maximum field strength level and minimum separation distance from PLC systems for secondary amateur 
service operations in the band.” The Commission further sought comment on whether requiring 


(Continued from previous page) 
distribution substation to the customer or house wiring. PLC systems “are subject only” to the requirements 
specified in Section 15.113. 47 C.F.R. § 15.113. We note in particular that PLC systems operate within the 

9-490 kHz band “without a limit on the level of radiated emissions that leak from the power lines.” Revision of Part 
15 of the Rules regarding operation of radio frequency devices without an individual license - USCG/FAA petition 
for reconsideration, GEN Docket No. 87-389, Memorandum, Opinion and Order, 5 FCC Rcd 7060, para. 3 (1990). 


40 17 СЕВ. $$ 2.106 footnote US2. As background, we note that the Commission revised its rules in 1983 “to 
implement a new U.S. Footnote to provide enhanced recognition of [PLC] systems in the 10-490 kHz frequency 
band. Rules establishing a notification procedure, an industry-operated entity to oversee the notification process, 
and a data base [were] also adopted so that band occupants can cooperate to the extent practicable to minimize or 
eliminate mutual interference.” Amendment of Parts 2, 15, and 90 of the Commission’s Rules to provide 
recognition for power line carrier operations of electric utilities in the bands 10-490 kHz, Gen. Docket No. 82-9, 
Report and Order, 52 Rad. Reg. 2d (P&F) 1713, para. 1 (1983). 


“47 CER. §§ 15.113(a), 90.35(g). Currently, the Utilities Telecom Council (UTC) acts in this capacity. 


42 Amendment of Parts 2 and 97 of the Commission’s Rules to Create a Low Frequency Allocation for the Amateur 
Radio Service, ET Docket No. 02-98, Notice of Proposed Rule Making, 17 FCC Red 8954, 8963 at para. 25 (2002) 
(2002 Amateur Radio NPRM); Report and Order, 18 FCC Red 10258, 10263-64 at paras. 16-20 (2003) 

(2003 Amateur Radio R&O); Memorandum Opinion and Order, 19 FCC Red 6536 (2004). See also ARRL Petition 
for Rule Making, RM-9404, received Oct. 22, 1998 (ARRL LF Petition); ARRL Erratum, RM-9404, received Nov. 
18, 1998 (ARRL LF Erratum). 


43 See Whedbee Petition for Rule Making, filed Nov. 25, 2009, posted in ET Docket 12-338 on Nov. 23, 2012 
(Whedbee LF Petition). 


“ WRC-07 NPRM, 27 FCC Rcd at 14606, para. 16. 
45 WRC-07 NPRM, 27 FCC Rcd at 14606-07, para. 17. 
46 WRC-07 NPRM, 27 FCC Rcd at 14606, paras. 15-16. 
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individual amateur stations іп the 135.7-137.8 kHz band to be “quasi-coordinated” for fixed use at a 
specified location, an option that the Utilities Telecom Council (UTC) suggested in 2002, holds merit.” 


17. Comments. The American Radio Relay League (ARRL) and 22 individual amateur 
service licensees submitted comments in support of allocating the 135.7-137.8 kHz band to the amateur 
service on a secondary basis; and UTC, the Edison Electric Institute (EED, and nine electric utilities 
submitted comments opposing this allocation.” 


18. According to ARRL, ће WRC-07 action provides good cause for the Commission to 
reevaluate its prior decision not to adopt an amateur service allocation.” ARRL argues that the 2003 
Commission decision was not premised on a technical compatibility analysis but was instead based on an 
abstract concern by the utility industry for interference-free PLC operations.” It states that the 
Commission “simply balanced the perceived importance of PLC systems against the acknowledged 
desirability of creating the first LF allocation for the amateur service, assuming that there was some 
interference potential.” 


19. Amateur service commenters contend that interference will not occur to PLC systems 
from amateur operations. For example, several amateur service commenters state that there have been no 
reports of interference to PLC systems from amateurs operating under experimental licenses™ and others 
report that experimental licensees transmit with an EIRP greater than 1 W at distances much nearer to 
PLC systems without interference problems arising.” One amateur service commenter states that PLC 


(Continued from previous page) 
47 WRC-07 NPRM, 27 FCC Rcd at 14607, para. 19. 


48 Id. Had the Commission allocated the 135.7-137.8 kHz band to the amateur service on a secondary basis in 2003, 
UTC offered to conduct a “quasi-coordination” process to reduce the risk of interference to PLC systems. Under the 
UTC suggestion, the Commission would have required that amateur operators submit data to UTC about their 
proposed operations. UTC would then notify utilities about those amateur operations that may impact their PLC 
systems. Utilities and amateur operators would cooperate to avoid causing interference to each other’s operations. 
See UTC Comments, ET Docket No. 02-98, filed July 29, 2002, at 9. 


4 See ARRL Comments at 17-18. The 22 individual amateur service licensees that submitted comments and/or 
reply comments are John K. Andrews (Andrews), Perry D. Ballinger (Ballinger), Hugh P. Bunn (Bunn), 

David L. Compton (Compton), John H. Davis (Davis), Thomas K. Duncan (Duncan), James M. Fitton (Fitton), 
Laurence J. Howell (Howell), Neil Klagge (Klagge), Nickolaus E. Leggett (Leggett), William F. Osler (Osler), 
Michael L. Peak (Peak), Dale Putman (Putnam), Frederick H. Raab (Raab), James Rodenkirch (Rodenkirch), 
Jay Rusgrove (Rusgrove), Anthony Scandurra, Albert Sheppard, David Tessitore (Tessitore), Craig Wasson 
(Wasson), Whedbee, and Warren H. Ziegler (Ziegler). 


50 The nine electric utilities that commented are American Electric Power Company (AEP), American Transmission 
Company LLC (American Transmission), CenterPoint Energy Houston Electric, LLC (CenterPoint Energy), Dayton 
Power and Light Company (DP&L), Entergy Services, Inc. (Entergy), Exelon Corporation (Exelon), Great River 
Energy (GRE), NextEra Energy, Inc. (NextEra), and PPL Electric Utilities Corporation (PPL Electric). 


5! See ARRL Comments at 8. 
52 Td. at 9-10. 
° Id. at 9. 


5 See ARRL Comments at 16, Andrews Comments at 3-4, Howell Comments at 2, Klagge Comments at 1, 
Rusgrove Comments at 1. Andrews points out that this frequency band has been authorized in Europe for some time 
with no reports of interference. Andrews Comments at 4. 


55 See Zeigler Comments at 1 (has operated an experimental station with a maximum measured EIRP of 6.5 W; its 
“transmitting antenna is 900' from a high tension power line with an active PLC with no interference issues after 
12,000 hours of operation”), Whedbee Reply Comments titled “Quick Reply Comment to Last Minute UTC 
Submission” (March 28, 2013) at 1, and Wasson Reply Comments at 1. Wasson also states that an allocation would 
consolidate LF experimentation and therefore “the potential for interference is greatly reduced and the task of 
identifying the source of interference is made easier.” See Wasson Reply Comments at 2. 
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systems operate at noise levels several orders of magnitude greater than the magnitude of amateur 
signals.*° ARRL contends, in particular, that there is no risk of interference between amateur stations and 
PLC operations when they are separated by one kilometer (Кт). 


20. By contrast, UTC and ЕЕІ assert that nothing has changed since 2003 to cause the 
Commission to alter its decision not to allocate the band for the amateur service. UTC and EEI state 
that in 2003 the “Commission provided extensive technical analysis” to support the decision not to make 
an amateur service allocation in the band and that for the same reasons the Commission should again 
decline to adopt this allocation.” Furthermore, UTC argues that there is no practical coexistence 
mechanism to enable sharing between amateurs and PLC. It states that amateur radio operations are 
unpredictable and uncoordinated and power limits by themselves would not protect PLC systems. UTC 
reiterates its comments from 2003 that antenna height limits and other technical restrictions must also be 
established to mitigate interference.“ In addition, Entergy Services, Inc. states that unlike other licensed 
facilities such as navigation beacons, procedures to prevent interference between PLC systems and 
amateur stations will not be possible “because amateur radio operators using the reallocated spectrum 
may not necessarily operate at a permanent, fixed location, making it difficult for utilities with PLC 
systems to ascertain if an interference condition may exist that it needs to address.” 


21. A number of utilities emphasize the high cost of moving or modifying PLC systems to 
avoid interference from amateur stations.” In addition, UTC and several utilities also express concern 
that amateurs would use their status under the proposed allocation to force utilities (which operate on an 
unlicensed basis) out of the band.“ According to the Dayton Power and Light Company, the fact that this 
secondary allocation has been made in other countries is irrelevant because “[uJ]tilities in those countries 
may not be using the same frequencies for their control equipment.”® 


% See Bunn Reply Comments at 1. One amateur points out that a Wisconsin utility bordering Canada has not 
experienced “dire” consequences even though Canada has allocated the 135.7-137.8 kHz band to the amateur radio 
service. See Whedbee Reply Comments to Exelon Corp. et. al. filed on Feb. 15, 2013 at 1-2. Considering that 
Canada is separated from Wisconsin by Lake Superior, we do not find this fact particularly relevant. 


57 ARRL Reply Comments at 4 and Annex A. In support of its assertion that there is no potential for interference 
from amateur stations transmitting with a maximum EIRP of 1 W to PLC systems at separation distances greater 
than 1 km from а transmission line carrying the PLC signals, ARRL’s submitted a technical analysis that draws оп а 
1985 NTIA technical report which considered the potential interference from fixed stations to PLC systems in the 
150-190 kHz band. See Andrew Farrar, Herb Dobson, Fred Wentland, Evaluation Techniques — Fixed Service 
Systems to Power-Line-Carrier Circuits, Report TR-85-181, U.S. Department of Commerce, Sept. 1985, at p. 5-77 
(available at http://www. its. bldrdoc.gov/publications/2204. aspx). 


55 See UTC/EEI Reply Comments at 9. 
1а. 

9 See UTC Comments at 6. 

% UTC Comments at 6-7. 


© See Entergy Comments at 2-3. 


63 Utilities estimate the cost of changing the PLC frequency on one transmission line to be between $10,000 and 
$500,000. Exelon Comments at 3, GRE Comments at 4, and NextEra Comments at 3. CenterPoint Energy Houston 
Electric, LLC estimates the cost of replacing its 60 existing PLC systems at $9.6 million while GRE estimates the 
cost of replacing its 10 PLC systems with fiber-optic systems at $18-36 million. CenterPoint Energy Comments at 2 
and GRE Comments at 4. Several amateur service commenters claim that these cost estimates are highly inflated. 
See Ballinger Reply Comments at 2 and Raab Reply Comments at 2. 


6 See AEP Comments at 1, PPL Electric Comments at 6, and UTC Comments at 4. 


6 DP&L also states that power lines of 100 kV or more are the major transmission lines that move power across ће 
country (as part of the “Bulk Electric System”), and that these power lines have been identified by Congress, the 
(continued....) 


4194 


Federal Communications Commission FCC 15-50 


22. Decision. In the WRC-07 NPRM we stated that we would add an amateur radio 
allocation to the 135.7-137.8 kHz band only if we were comfortable that amateur stations and PLC 
systems could coexist. We conclude that such sharing of the band is possible. Since the Commission last 
considered this issue, amateurs have successfully operated in the band under experimental licenses 
without reported PLC interference. We are also encouraged by the fact that numerous fixed 
radionavigation beacons, which operate at much higher powers, share spectrum with PLC systems 
without reported interference. As discussed below, the exact scope of acceptable amateur operations in 
the band is a matter that warrants further examination. 


23. We аге unconvinced by the claims of UTC and electric utility commenters that 
coexistence of amateur stations and PLC systems is not possible. These claims largely rest on the 
assumption that amateur stations in the band would operate under the rules applicable to other amateur 
bands which, in general, permit mobile operations and operations at high power and with any type of 
antenna. It is clear that we will have to establish appropriate requirements for amateur use of the band if 
we are to ensure compatibility with PLC systems. Such requirements will likely include limiting amateur 
operation to fixed locations that are suitably distant from the transmission lines upon which PLC systems 
operate, as well as the imposition of power limits and other technical rules to govern amateur operation. 
The existing record offers useful comments in this regard. For example, American Electric Power 
Company (AEP), while opposed to the proposed allocation, also acknowledges that amateur radio 
operations would likely have to “include an extremely large antenna or [be in] very close proximity to a 
transmission line” to raise interference concerns.” Amateur radio commenter Davis agrees with UTC’s 
statement that the Commission’s suggestion in the WRC-07 NPRM to limit antenna height “would help to 
provide some basis upon which to further develop a coexistence mechanism for fixed amateur radio 
operations, but not for mobile.” 


24. We reach our decision because there are tangible benefits in providing for licensed 
amateur use in the 135.7-137.8 kHz band. Besides promoting harmonization with relevant WRC-07 
decisions, the addition of a secondary amateur allocation will provide amateur operators with new 
opportunities for experimentation with equipment, techniques, antennas, and propagation phenomena in a 
frequency range that is significantly different from all other bands allocated for this service.” However, 
given that the band is of interest to the amateur community for its experimentation potential in contrast to 
the routine and widespread communication activities among users that are common characteristics of 
other amateur bands, we can also expect that the amateur interest in the band will continue to be limited 
and specialized. 


(Continued from previous page) 
North American Electric Reliability Corporation (NERC), and the Federal Energy Regulatory Commission (FERC) 
as “critical facilities of national importance.” See DP&L Comments at 2. Cf. UTC Comments at 7 (PLC systems in 
Europe use the band only for in home applications where the risk of interference is less than in the U.S.). 


% Tn the 9-490 kHz range, there are 578 Federal assignments for the radio beacon stations (station class ALB) in the 
aeronautical radionavigation service (ARNS). We note however that the assigned frequencies for ALB stations 
actually extend only from 191 to 429 kHz, and that the output power of these stations range from 10 W to 4 kW. 
This study was conducted using the Government Master File (GMF) for March 7, 2015. 


97 AEP Comments at 1-2. AEP is opposed to the proposed allocation largely on the basis that its PLC signals could 
become an unlicensed interference source to licensed Amateur Radio users, and AEP would have to disable its 
systems to comply with FCC regulations regarding harmful interference. 


8 UTC Comments at 6-7. Davis Reply Comments at 4. 


9 See ARRL Comments at 2-3 and 13-14 (discussing how the band offers a unique environment for propagation 
experimentation that cannot be duplicated in any other current amateur service allocation and describing how 
amateur experiments in this band can lead to advances in the detection and decoding of weak signals in the presence 
of ambient noise which, in turn, will contribute to the radio art). See also Andrews Comments at 1-2, Duncan 
Comments at 1, Leggett Comments at 3-4, and Peak Comments at 1-2. 
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25. We also recognize the importance of PLC systems operating under Section 15.113 of our 
rules. UTC and the utilities emphasize the continued importance of PLC systems to the reliability of 
electric service.” AEP states that PLC systems are used extensively because they are a cost-effective 
component of a power system protection scheme.” According to UTC there are now almost 2,100 PLC 
transmitters operating in this frequency band.” Great River Energy (GRE) states that interference from 
amateur stations could potentially cause protective relaying equipment to fail to operate which could 
result in damage to transformers and other equipment that cost millions of dollars in addition to causing 
outages to thousands of people.” NextEra Energy, Inc. (NextEra) states that it and other utilities are in 
fact being required to use more of the band to help ensure the reliability and security of electric service to 
the public.” American Transmission Company LLC claims that reallocation would require it and other 
electric utilities to abandon a large swath of already-crowded PLC spectrum for which there is no 
practical, cost- or time-effective substitute.” 


26. The amateur community has made it clear that it has no intent to diminish or supplant 
PLC орегайопѕ.'° Accordingly, we are taking a measured and deliberate approach to the introduction of 
licensed amateur operations into the band. The secondary amateur allocation we adopt does not by itself 
convey authority to amateur licensees to operate in the band. Rather, we defer consideration of the 
appropriate amateur rules for operation in the band to the accompanying WRC-12 Notice. Amateur use 
will be governed by any future service rules that specify when, how, and under what conditions we will 
permit amateur use of the 135.7-137.8 kHz band.” We intend to structure these service rules to promote 
shared use of the band among amateurs апа PLC systems.” Amateurs will not be able to use their 
allocation status to force unlicensed PLC operations out of the band, and utilities will have no cause to 
abandon or incur large costs to modify existing PLC systems. 


27. Taking steps to enhance efficient, shared use of our scarce spectrum resource both serves 
the public interest and promotes fundamental Commission spectrum management goals. We recognize 
the relative public benefits of PLC and amateur radio, and we explicitly reject the suggestion that we must 
choose one to the exclusion of the other. Our objective is to allocate spectrum on a secondary basis to 
amateur stations in a manner that is compatible with existing PLC systems. However, we also expect to 
permit amateur operators to make use of the allocation in a manner that is less burdensome and more 
productive than they are currently afforded under the experimental authorization process.” 


70 See UTC/EEI Reply at 2-3. 
See AEP Comments at 1. 


72 See UTC Comments at 4, n.12. See also GRE Comments at 4 (stating that it uses PLCs on approximately 72% of 
its transmission lines and substations greater than 115 kV). 


7 GRE also states that PLC technology is “not going away,” and that PLCs continue to be used for protective 
relaying in newly built transmission lines. See GRE Comments at 2-3. 


™ See NextEra Comments at 2. 
75 See American Transmission Comments at 3-4. 


76 “Amateur Radio operators have a long history of successful sharing with Part 15 devices in other bands. Never 
has the Amateur Service attempted to oust an unlicensed user from an Amateur allocation due to interference 
concerns.” ARRL Reply at 7. 


77 Until service rules are adopted, amateur operators may continue to apply under the Commission’s experimental 
licensing program to use the 135.7-137.8 kHz band. 


78 See discussion of proposed service rules, paras. 167-180, supra. 


” Tf, after consideration of the record, we conclude that a method to permit the operation of existing PLC systems is 
not readily achievable, we will defer the adoption of service rules and amateur users will have to continue to use the 
experimental licensing process to operate in the band. 
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28. In making this secondary amateur service allocation, we acknowledge that we are 
following a different path than the Commission did in its 2003 Amateur Radio R&O. However, our 
decision today both recognizes and builds on the foundation the Commission laid in its 2003 Amateur 
Radio R&O. The 2003 Amateur Radio R&O implicitly assumed that amateur stations would not operate 
at fixed locations. The service rules we propose today include appropriate limitations, such as restricting 
amateur stations to fixed locations suitably distant from PLC operations, that we believe will permit 
shared use of ће Бапа.‘ Moreover, the spectrum management landscape has changed since 2003. The 
Commission has adopted spectrum sharing arrangements in a number of other bands, which makes us 
confident that a coexistence arrangement between amateur stations and PLC systems is possible.*! 
Advancements in geographic information system (GIS) technologies and mapping capabilities provide 
further assurances that mechanisms exist for maintaining sufficient distances between amateur sites and 
the transmission lines used by PLC systems. 


29. For these reasons, we conclude that it is in the public interest to add a secondary amateur 
service allocation to the non-Federal Table in the 135.7-137.8 kHz band. In accordance with the WRC-07 
Final Acts, we also restrict use of this secondary amateur service allocation to amateur stations 
transmitting a maximum EIRP of 1 W by adding a reference to RR 5.67A to the U.S Table for this band. 


2. Raising the Amateur Service in the 1900-2000 kHz Band to Primary Status 


30. In this section, we adopt the Commission’s proposal to raise the secondary amateur 
service allocation in the 1900-2000 kHz band to primary status. We also delete the primary 
radiolocation service (RLS) allocation within the United States. However, to support spectrum use by the 
U.S. commercial fishing fleet that was identified in the record, we maintain a limited RLS allocation to 
support radio buoy operation on the open sea in the 1900-2000 kHz band. 


зї: Background. Currently, the amateur “160 meter” band consists of two frequency bands: 
the 1800-1900 kHz band, which is allocated solely to the amateur service on a primary basis, and the 
1900-2000 kHz band, which is allocated to the RLS on a primary basis for Federal and non-Federal use 
and to the amateur service оп a secondary basis under the terms of footnote US290.** Historically, the 
larger 1715-2000 kHz band was allocated exclusively for amateur radio use, but subsequently the size of 
this allocation was reduced and its use was severely limited.** By 1983, the Commission had adopted the 
current allocations for the 1800-1900 kHz and 1900-2000 kHz bands. The last station license that 
authorized the use of the non-Federal RLS allocation in the 1900-2000 kHz band expired in 2004.% The 


#0 Our proposed technical rules further bolster our decision to change course from the 2003 Amateur Radio R&O. 


81 See, e.g., Unlicensed Operation in the TV Broadcast Bands, ET Docket Nos. 04-186 and 02-380, Second Report and 
Order and Memorandum Opinion and Order, 23 FCC Red 16807 (2008) (unlicensed device operation in the television 
bands); Amendment of Parts 2 and 95 of the Commission’s Rules to Provide Additional Spectrum for the Medical 
Device Radiocommunication Service in the 413-457 MHz band, ET Docket No. 09-36, Report and Order, 26 FCC 
Red 16605 (2011) (low-powered implanted medical device operation in several bands used by radars and land 
mobile systems); Amendment of the Commission’s Rules to Provide Spectrum for the Operation of Medical Body 
Area Networks, ET Docket No. 08-59, First Report and Order and Further Notice of Proposed Rulemaking, 27 FCC 
Red 6422 (2012) (medical telemetry devices operating in an aeronautical mobile telemetry band). 


52 WRC-07 NPRM, 27 FCC Rcd at 14608, para. 20. 
8 See 47 C.F.R. $ 2.106. 
5 WRC-07 NPRM, 27 FCC Rcd at 14608-09, para. 22. 


* Amendment of Part 2 of the Commission’s Rules Regarding Implementation of the Final Acts of the World 
Administrative Radio Conference, Geneva, 1979, General Docket 80-739, Second Report and Order, 49 FR 2358, 
2360, paras. 21 and 24 (Jan. 19, 1984) (WARC-79 Second R&O). 


86 On March 3 1, 2015, Commission staff conducted a review of the 1900-2000 kHz band using the Commission’s 
Universal Licensing System (ULS) database and found no active call signs. 
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current Federal use of the 1900-2000 kHz band is relatively light, with only 10 assignments that authorize 
operations in this band.*’ 


32. Proposal. Іп ће WRC-07 NPRM, the Commission proposed to amend the U.S. Table to 
remove the Federal and non-Federal RLS allocations from the 1900-2000 kHz band and to raise the 
secondary amateur service allocation to primary status because there appear to be few (if any) RLS 
stations operating in this Бапа. It requested comment on the status of Federal RLS stations that are 
authorized to operate in the San Diego area, and the extent to which NTIA would need us to recognize 
these stations as grandfathered Federal users. The Commission also anticipated that the other relatively 
low-power Federal assignments would continue to operate on an unprotected and non-interference basis. 
Consequently, the Commission proposed to delete footnote US290 from the list of U.S. footnotes and 
delete the 1900-2000 kHz band and several limitations that pertain only to that band from the 
Radiolocation Service Frequency Table in Section 90.103(b) of the Commission’s rules. It also proposed 
to amend Section 97.303 of our rules by revising paragraph (c) to remove the 1900-2000 kHz segment 
from the list of frequency segments that are allocated to the RLS in the United States and other nations, 
and by revising paragraph (g) to list, by ITU Region, where amateur stations transmitting in the 160 meter 
band must not cause harmful interference to, and must accept interference from, stations authorized by 
other nations. The Commission concluded that these actions would update the Commission’s rules to 
reflect actual use and - after more than half a century — restore this 100 kilohertz of spectrum to nearly 
exclusive amateur radio use. 


33. Comments. We received comments from the ARRL апа 43 individual amateur service 
licensees in support of ће Commission’s proposal.” An additional commenter, ITM Marine (ITM), 
requests that we “keep this band available for radio location devices,” citing extensive use by radio 
buoys.” ARRL states that it is timely to restore to the amateur service access to the entire 1800-2000 kHz 
band on a primary basis. It notes that the 1900-2000 kHz band was only available for re-accommodation 
of displaced licensees from the 1605-1705 kHz band, but that the use of technology with inherently 
greater reliability and general spectrum efficiency advancements mean that relocations into the band are 


57 One Federal assignment authorizes land and mobile stations in the RLS to transmit on 1922 kHz using a necessary 
bandwidth of 600 Hertz within a protected radius of 193 km centered on San Diego, California. All other Federal 
assignments in the 1900-2000 kHz band are for unallocated uses and thus these assignments operate on an 
unprotected and non-interference basis. See WRC-07 NPRM, 27 FCC Rcd at 14609, para. 23. 


88 WRC-07 NPRM, 27 FCC Rcd at 14609, para. 24. 


8 See ARRL Comments at 22-27. The 43 individual amateur service licensees that submitted comments and/or 
reply comments include 9 parties that commented on 2200 meter band issues (Compton, Fitton, Osler, Peak, 
Putnam, Rodenkirch, Scandurra, Tessitore, Whedbee) and the following 34 parties: Robert L. Atkinson, 

Nathan Bargmann (Bargmann), Lloyd Berg, Robert Bethman (Bethman), Todd Carpenter (Carpenter), Donald B. 
Chester (Chester), Roger Cooper (Cooper), Steve Courts (Courts), Danny Douglas (Douglas), George Dubovsky, 
Richard Duccini (Duccini), Brad Farrell (Farrell), Benjamin A. Governale (Governale), James T. Hanlon, Michael 
M. Harang (Harang), Hamilton Hicks, Robert G. Hoffman, Brian Holloway, John R. Holmes, Patrick Jankowiak, 
Richard W. Jensen, Jerry Klemm (Klemm), Michael R. Kincaid, James Michener, Anthony Muttillo, Robert E. 
Naumann, David C. Olean (Olean), Richard L. Pettit (Pettit), Glen Reid, Ken Reid, Greg Schultz (Schultz), Peter G. 
Smith, Owen Wormser (Wormser), and William C. Wright III. We note that Wormser filed on behalf of “The 1865 
Morning Group,” which consists of “almost 400 Amateur Radio operators who use 160 [meters] daily for regional, 
nighttime long-haul, and emergency communications.” 


9 See ITM Comments, which are titled “Letter to the FCC,” at 2. The ITM Comments are listed in the docket under 
the president of the company, Steve Beaver. 


4198 


Federal Communications Commission FCC 15-50 


no longer necessary.” ARRL also requests that we simply delete the entire text of the current 
Section 97.303(g) because this rule section would no longer applicable.” 


34. Amateur radio commenters endorse our observation that there is little or no non-Federal 
RLS activity in the band. For example, several commenters state that RLS signals in the 1900-2000 kHz 
band аге not receivable at their locations.” Others agree that radiolocation beacons in the 1705-2000 kHz 
range have fallen out of use.” A number of commenters state that both the 1705-1800 kHz and 
1900-2000 kHz segments “appear devoid of radiolocation beacons, except for a few weak signals 
reportedly from low-power radio buoys used on the high seas by commercial fishermen.” 


35. Amateur radio commenters describe numerous ways in which the allocation would be 
beneficial to the amateur service. ARRL, in particular, notes that the 1800-2000 kHz band is capable of 
and is used for worldwide skywave and groundwave communications; that this band is exceptionally 
heavily used, especially during protracted sunspot minima; and that it is at present the only MF amateur 
radio allocation.” 


36. Individual amateur radio commenters further describe how the 1900-2000 kHz band is 
particularly useful to the amateur operators. For example, four commenters state that because the 
1800-2000 kHz band is the only MF allocation presently available to amateurs, propagation 
characteristics and other properties of 160 meter band make it uniquely interesting, and during periods of 
low solar activity, this is often the only amateur band available for night time communications over 
distances up to 500 miles.” Numerous commenters state that decreased sunspot activity will greatly 
impact HF communication in the future, and that the 160 meter band could become more important for 
both long and short range reliable communications.” Three commenters state that there has been 
increasing use of the band, due to experimentation and changes in propagation,” and another commenter 
states that he and his colleagues find this MF band to be of intense interest, especially relating to the study 
of radio wave propagation. Because nearly all amateur HF radio equipment today includes the 


9! See ARRL Comments at 22-25. 


> The WRC-07 NPRM proposed to revise Section 97.303(g). ARRL notes that Section 97.303 contains the general 
tule for sharing between Regions and sub-Regions (which are two or more countries) in paragraph (a) and that all 
other paragraphs refer to the specific sharing requirements of secondary amateur service allocations. See ARRL 
Comments at 25-27. 


See Carpenter Comments at 1, Klemm Comments at 1, and Ken Reid Comments at 1. 
9 See Courts Comments at 1, Farrell Comments at 1, and Peak Comments at 1. 

95 See Chester Comments at 2, Duccini Comments at 1, and Governale Comments at 2. 
% See ARRL Comments at 24. 


9 These commenters also state that the 2 MHz range lends itself particularly well to certain forms of technical 
investigation and self-instruction in the radio art. For example, in the realm of antennas, amateur experimentation 
could lead to the development or improvement of efficient, physically low profile medium-wave transmitting 
antennas, anti-skywave transmitting antennas that provide local ground wave coverage while generating minimal 
interference at distant points, as well as effective noise cancelling and weak-signal receiving antennas. See Chester 
Comments at 5-6, Courts Comments at 2, Duccini Comments at 3, and Governale Comments at 3-4. 


9% See Bargmann Comments at 1, Cooper Comments at 1, Fitton Comments at 1, Harang Comments at 1, Olean 
Comments at 1, Putnam Comments at 1, Rodenkirch Comments at 1, Schultz Comments at 1, and Wormser 
Comments at 1. 


9 See Douglas Comments at 1, Harang Comments at 1, and Olean Comments at 1. ARRL discusses the propagation 
of RF signals at: http://www.arrl.org/propagation-of-rf-signals. 


100 See Tessitore Comments at 1. 
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160 meter band, one commenter asserts that significantly more amateur stations are operating on these 
frequencies than just a few short years ago." 


37. In addition, several commenters state that amateur operators use the 1900-2000 kHz band 
for valuable emergency services.” Commenters further suggest that a primary allocation status would 
provide a measure of certainty for amateur operators, who must decide whether to invest the time and 
money to install an antenna of sufficiently large size to effectively communicate in the band. For 
example, four commenters note that, while the virtual disappearance of RLS beacons from the 
1900-2000 kHz band gives amateurs unfettered use of the 1900-2000 kHz segment, the secondary status 
of the amateur service nevertheless leaves users vulnerable to future RLS interests that can easily be 
accommodated elsewhere.'” 


38. In its comments, ITM states that it is an importer/distributor of radiolocation devices that 
are commonly known as radio buoys, that these devices are “licensed” for use in the 1900-2000 kHz 
band, and that these devices have been used for 30-40 years by the U.S.-based “high seas migratory 
species fishing fleets” in the Atlantic and Pacific Oceans. ITM estimates that there are at least 
500 active vessels, and possibly 250-500 additional vessels in the United States, which use these radio 
buoys, and that each of these vessels carry up to 10 or more radio buoys. ITM states that the buoys assist 
fishermen in locating their gear and provide an important safety factor if the gear needs to be retrieved 
quickly to escape bad weather, and that fishing operations have been developed around the use of the 
buoys. With regard to the lack of licenses issued for operation in the 1900-2000 kHz band, ITM states 
that since this equipment is “primarily used offshore, in international waters,” the operators did not 
license them for use in the USA (they are FCC approved) and that the owners already have licenses for 
the vessels’ “transmitting equipment,” and believe that the buoys fall under this license as “ships 
equipment.” ITM requests that the Commission “keep this frequency band available for radiolocation 
devices,” and that, if possible, the Commission expand the band, because its customers have complained 
that it is getting crowded.” 


39. Іп its reply comments, ARRL states that the buoys are illegal transmitters, regardless of 
where they are deployed, since there is no marine allocation in this band and no Part 80 ship license 
permits radiolocation іп any portion of the 1900-2000 kHz band.'® It also states that no United 
States-registered vessel may operate Part 90 equipment on any frequency for radiolocation without a 


101 See Douglas Comments at 1. 


102 See Bethman Comments at 1, Pettit Comments at 1, Glenn Reid Comments at 1, and Schultz Comments at 1. See 
ARRL’s website for more information on ARES: http://www.arrl.org/ares and http://www.arrl.org/amateur-radio- 
emergency-communication. See also the Commission’s Public Safety and Homeland Security Bureau’s website: 
http://transition.fcc.gov/pshs/services/amateur.html., 


103 See Chester Comments at 5, Courts Comments at 2, Duccini Comments at 3, and Governale Comments at 3. 
See also Olean Comments at 1. See also Peak Comments at 1 and Pettit Comments at 1 (asserting that amateur 
licensees should enjoy the long term security of primary status across the entire band). 


104 See ITM Comments at 1-2. 
105 See ITM Comments at 1. 
106 Га. 

107 See id. at 2. 


108 Amateur operator Whedbee expresses similar sentiments. See ARRL Reply Comments at 10-12, Whedbee Reply 
Comments to ITM Marine (March 4, 2013) at 2-3. 
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license from the Commission, and that operation pursuant to Section 90.103 of the Commission’s rules in 
the 1900-1950 kHz and/or 1950-2000 kHz segments clearly necessitates a license.'” 


40. Decision. We allocate the 1900-2000 kHz band to the amateur service on a primary 
basis, and as described below, remove the primary RLS allocation from the U.S. Table. This action 
supports the increased spectrum use of the 160 meter band reported by commenters and provides 
spectrum support for the emergency communications that the amateur radio community provides. This 
action also provides the amateur service with the long-term security that primary status entails, to the 
benefit of those licensees who seek to operate in the 160 meter band. NTIA has not informed us of any 
Federal RLS requirements in the 1900-2000 kHz band, and thus we take no additional action in this 
regard. 


41. Although we һай anticipated that there was no non-Federal RLS use of the 
1900-2000 kHz band, the record indicates that there are maritime users, including the U.S. “high seas” 
migratory species fishing fleet, which make use of radio buoys in both the Atlantic and Pacific oceans as 
well as within 200 nautical miles of the coastline.''° We did not identify these users in the 
WRC-07 NPRM because they did not appear in our licensing database. The Commission’s Part 90 rules 
allow any person engaged in commercial activity to obtain a license to use the 1900-2000 kHz band for 
radiolocation.''' ITM holds а Grant of Equipment Authorization issued under the authority of the 
Commission to sell “radio buoys” that operate іп the 1900-1999 kHz band pursuant to our Part 90 rules." 
Apparently, fishing vessels have operated radio buoys in U.S. waters under the belief that a ship station 
license issued under Part 80 of our rules allows operation of the buoys. However, a Part 80 license only 


19 ARRL claims that amateur radio operators have suffered interference in the 1900-2000 kHz band from these 
buoys. It also asks us to launch an investigation of this company, and says that our WRC decision should instruct 
“fishing vessels using these devices without appropriate licenses to cease using them unless and until a license is 
obtained, and compliance with Section 90.101 et seq. is achieved.” Id. 


110 The terms and definitions in 33 C.F.R. Part 2, Subpart В provide a useful context for our discussions 

herein: Except for certain enumerated purposes, “high seas” means all waters that are not the exclusive economic 
zone, territorial sea, or internal (і.е., inland) waters of the United States ог any other nation. The exclusive economic 
zone generally extends from 12 to 200 nautical miles from the territorial sea baseline (which is comprised of the low 
water line on National Oceanic and Atmospheric Administration (NOAA) charts plus closing lines across 
legally-defined bays and rivers). 33 C.F.R. §§ 2.20, 2.22(a)(1), 2.24(a), 2.26, 2.30(b), 2.32(d). See also 
http://www.gc.noaa.gov/gcil_maritime.html (for NOAA’s description of maritime zones and boundaries) and 
Presidential Proclamation No. 5928, December 27, 1988 (which extended the territorial sea from 3 to 12 nautical 
miles; available at http://www.gc.noaa.gov/documents/terr_sea_54 fr_777.pdf). As of March 31, 2015, public 
documents report that 367 fishing vessels are authorized by the U.S. to be used for fishing on the high seas. See 
HSVAR: High Seas Vessels Authorization Record, U.S. data last updated on Sep. 9, 2012 (available at 
http://www.fao.org/figis/vrmf/hsvar/stats/coverage.jsp#table 1). 


1147 C.F.R. $ 90.103(b). 


112 Specifically, FCC Identifier XLTKTUS-IL authorizes ITM to import and/or market equipment of the class 
“Licensed Non-Broadcast Station Transmitter’ that is specifically identified in the Notes as a “RADIO BUOY,” 
which operates іп the “1.9-1.999” MHz frequency range under “FCC Rule Part[] 90” using 8.0 W of conducted 
power, a frequency tolerance of 5.0 parts per million, and emission designator 6ОНАТА (і.е., 60 hertz of necessary 
bandwidth, double-sideband carrier, single channel, telegraphy for aural reception). The name of the grantee is 
listed as “International Technical Mktg Inc;” however, the listed address and the attention line (“Steve Beaver, 
President”) are consistent with the ITM Comments. See FCC Identifier XLTKTUS-1L. We note that at least two 
other companies have been issued equipment authorizations for a licensed non-broadcast station transmitter under 
Part 90 of our rules that appear to be offered for sale as radio buoys: 1) Ryokuseisha Corporation with 5 W of output 
power in the 1.606-2.85 MHz range (see FCC Identifier EC26EIS V-L3); and 2) Taiyo Musen Co Ltd with 6 W of 
output power (emission 750HA1A) in the 1.706-1.8 MHz and 1.9-2 MHz ranges (FCC Identifiers 
BAA9JKTB-548WL апа ВАА9ЈКТВ-548%Н). 
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applies to stations in the maritime services and does not permit operation of radio stations that require a 
Part 90 license such as the radio buoys at issue here." 


42. For purposes of updating and revising the Allocation Table, we find that we should take 
account of radio buoy use on the open sea by continuing to provide for a significantly restricted use of the 
current RLS allocation in the 1900-2000 kHz band. Specifically, we remove the primary RLS allocation 
from the U.S. Table and add new footnote NG92 to the Allocation Table, which provides for radio buoy 
operations in the 1900-2000 kHz band on a primary basis in Region 2 and on a secondary basis in 
Region 3 (which is consistent with the existing primary/secondary Regional distinction for RLS), limited 
to operations on the open sea.''* In addition, we amend the Radiolocation Service Frequency Table in 
Section 90.103(b) of our rules by removing the 1900-2000 kHz Бапа.!” By doing so, we provide the 
amateur service with primary and exclusive use of the 1900-2000 kHz band on the land territory of the 
United States and its insular areas. Further, we implement our proposal to remove the 1900-2000 kHz 
segment from Section 97.303(c), and consistent with ARRL’s comments, to remove Section 97.303(g) in 
its entirety from our rules." 


43. We nevertheless recognize the public benefit associated with the use of radio buoys by 
the U.S. commercial fishing fleet. In the companion WRC-12 Notice, we propose revisions to the 
Commission’s rules that would provide radio buoy operators a legitimate path to operate.''” In the 
meantime, we adopt a waiver, on our own motion, of Sections 80.375 and 90.103 of our rules to allow 
operation of Commission-approved 1900-2000 kHz radio buoys on the open sea by commercial fishing 
vessels that have a valid ship station license under Section 80.13 of our rules." We conclude that grant 
of this waiver is in the public interest. Use of these radio buoys allows such commercial fishing vessels 
to locate their fishing lines and nets more quickly, which saves them fuel and time and reduces the 
likelihood that fishing lines and nets will be lost. Given that the radio buoys appear to use low power and 
narrow bandwidths, we believe that they can be accommodated with minimal impact on amateur users.'!” 
Based on the information we have received from ITM, we have structured the waiver to authorize 
offshore radio buoy use by commercial fishing vessels. If, contrary to what this record suggests, there are 
commercial fishermen currently using radio buoys on the Great Lakes or inland waters, those fishermen 
may request waivers regarding their current operations. Lastly, we grant this waiver pending the outcome 


113 “One ship station license will be granted for operation of all maritime services transmitting equipment on board a 
vessel.” 47 C.F.R. § 80.13(b). Section 80.13(c) allows certain ship stations to be licensed by rule. 47 C.F.R. 
§ 80.13(c). In either case, the Part 80 license does not apply to Part 90 services. 


14 See Appendix D for the text of footnote NG92. 


115 As of March 31, 2015, there were no active status call signs listed in the Commission’s Universal Licensing 
System (ULS) for the 1900-2000 kHz band. 


116 While radio beacons will operate on a primary basis on the open sea within ITU Region 2, we believe that it is 
unnecessary and potentially confusing to highlight this low-power, uncoordinated use in Section 97.303 of our rules. 


117 See WRC-12 Notice, Section VI.A.2, “Radio Buoys Operating in the 1900-2000 kHz Bands,” paras. 153-158, 
infra. 


18 See 47 C.F.R. $ 1.3. This waiver will apply to commercial fishing vessels with a ship station license issued under 
Section 83.13(b) and those that are licensed by rule under Section 83.13(c). 47 C.F.R. § 80.13. This is a limited 
waiver. It does not apply to vessels other than commercial fishing vessels and does not authorize the use of these 
buoys in other locations, such as on the Great Lakes. The open sea is the water area of the open coast seaward of the 
ordinary low-water mark, or seaward of inland waters. 47 C.F.R. § 80.5. “Inland waters” means the waters 
shoreward of the territorial sea baseline. 33 C.F.R. § 2.26. 


19 Our actions largely accomplish our proposal to remove the RLS allocation from the band. Additionally, and as 
discussed in the WRC-12 Notice, we request comment on methods to minimize any interference potential associated 
with radio buoy use. 
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of the WRC-12 Notice, and without prejudice to enforcement regarding prior unauthorized radio buoy 
operations. 


44. Finally, in their comments, Todd Carpenter and Кеп Reid suggest that since few, if any, 
signals of any type are heard in the 2000-3300 kHz range, secondary amateur band privileges could be 
authorized in this band.'*? Whedbee requests that we permit the amateur service to operate in the 
spectrum below 9 kHz on an unallocated basis.'*! These issues fall outside the scope of the 
WRC-07 NPRM and raise new technical and policy considerations. We therefore decline to address these 
comments in this proceeding. 


B. Aviation Services Use of VHF, UHF, and SHF Bands 
1. Aeronautical Mobile (R) Service Allocation in the 108-117.975 MHz Band 


45. Background. In the U.S. Table, the 108-117.975 MHz band is allocated to the 
aeronautical radionavigation service (ARNS) on a primary basis for Federal and non-Federal use. © Two 
ARNS systems operate in this band: the VHF Omnidirectional Range (VOR) system and the Instrument 
Landing System (ILS).'” 


46. The 2003 World Radiocommunication Conference (WRC-03) adopted RR 5.197A, 
which provided a limited aeronautical mobile (route) service (AM(R)S) allocation in the 
108-117.975 MHz band to support air navigation and surveillance functions.'** The Commission did not 
implement this international footnote domestically. WRC-07 modified RR 5.197A to remove the 
limitation to only air navigation and surveillance functions. In addition, WRC-07 revised RR 5.197A to 
state that the 108-117.975 MHz band is allocated to the AM(R)S on a primary basis, limited to systems 
operating in accordance with recognized international aeronautical standards, that such use must be in 
accordance with Resolution 413,5 and that AM(R)S use of the 108-112 MHz sub-band is limited to 


122 


120 See Carpenter Comments at 1; Ken Reid Comments at 1. 


121 See Request of Whedbee, titled “Informal Request and Comments, In Re: Allocation Display Changes,” 
(Nov. 26, 2012) at 1-3. 


122 The ARNS is a radionavigation service intended for the benefit and safe operation of aircraft. 47 C.F.R. § 2.1(c). 


1233 Footnote US93 states that the frequency 108 MHz may be authorized for use by VOR test facilities, subject to the 


condition that no interference is caused to the reception of frequency modulation (FM) broadcasting stations. 


124 The AM(R)S is an aeronautical mobile service (AMS) reserved for communications relating to safety and 
regularity of flight, primarily along national or international civil air routes. AMS is a mobile service between 
aeronautical stations and aircraft stations, or between aircraft stations. An aeronautical station is defined as a land 
station in the AMS. An aircraft station is defined as a mobile station in the aeronautical mobile service, other than a 
survival craft station, located on board an aircraft. 47 C.F.R. § 2.1(c). 


15 WRC-07 revised Resolution 413 to resolve: (1) that any AM(R)S systems operating in the 108-117.975 MHz 
band shall not cause harmful interference to, nor claim protection from ARNS systems operating in accordance with 
international aeronautical standards; (2) that any AM(R)S systems planned to operate in the 108-117.975 MHz band 
shall, as a minimum, meet the FM broadcasting immunity requirements contained in Annex 10 to the ICAO 
Convention on International Civil Aviation for existing ARNS systems operating in this frequency band; (3) that 
AM(R)S systems operating in the 108-117.975 MHz band shall place no additional constraints on the broadcasting 
service or cause harmful interference to stations operating in the bands allocated to the broadcasting service in the 
87-108 MHz band and Radio Regulation No. 5.43 does not apply to “ICAO standard ground-based systems for the 
transmission of radionavigation-satellite differential correction signals” [referred to in this section as Ground Based 
Augmentation Systems (GBAS)]; (4) that frequencies below 112 MHz shall not be used for AM(R)S systems 
excluding GBAS (i.e., the only AM(R)S system that can operate in the 108-112 MHz segment is GBAS); and 

(5) that any AM(R)S operating in the 108-117.975 MHz band shall meet Standards and Recommended Practices 
(SARPs) requirements published in Annex 10 to the ICAO Convention on International Civil Aviation. WRC-12 
deleted resolves 6 (which pertain to whether any further regulatory measures should be adopted to facilitate 
introduction of new AM(R)S systems) and certain made minor changes to Resolution 413. 
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Ground Based Augmentation Systems (GBAS). In 2003, the Commission adopted footnote US343, 
which states that Differential-Global-Positioning-System (DGPS) stations, limited to ground-based 
transmitters (i.e., GBAS), may be authorized on a primary basis іп the 108-117.975 MHz band (as well as 
the 1559-1610 MHz band) for the specific purpose of transmitting DGPS information intended for aircraft 
navigation.'”° In its WRC-07 recommendations for domestic implementation, NTIA recommended that 
we add RR 5.197A to the U.S. Table and that we remove the 108-117.975 MHz band from the text of 
footnote 05343.” 


47. Proposal. The Commission proposed to add new footnote US197A to the 
108-117.975 MHz band that would incorporate the text of RR 5.197A and add the following sentence: 
“AM(R)S use of the band 108-117.975 MHz shall not constrain the use of the band 88-108 MHz by 
stations in the broadcasting service operating in accordance with 47 CFR Part 73.”'°* The Commission 
made this proposal because of existing claims of harmful interference to ARNS use of the 
108-117.975 MHz band from FM broadcasting stations, which operate in the adjacent 88-108 MHz 
band.'” The Commission stated its belief that the potential for similar interference concerns to arise with 
an AM(R)S allocation should be addressed in this proceeding. In particular, the Commission noted that 
Resolution 413 states “that no compatibility criteria currently exist between FM broadcasting systems 
operating in the frequency band 87-108 MHz and the planned additional aeronautical systems in the 
adjacent band 108-117.975 MHz using aircraft transmission” and “that no compatibility criteria currently 
exist between digital sound broadcasting systems capable of operating in the frequency band at about 
87-108 MHz and aeronautical services іп the band 108-117.975 МН?.”!% The Commission also stated 
that it was concerned that any interference resolution is further complicated by the Federal Aviation 
Administration’s (FAA’s) proposed frequency notification requirements for FM radio stations that are 
still pending,'*' and because the FAA has not implemented the International Civil Aviation Organization’ s 
(ICAO’s) improved performance standards for Instrument Landing System (ILS) localizer, VOR, and 
VHF communications receivers. 7% 


48. The Commission proposed to revise and renumber footnote US343 by removing the 
108-117.975 MHz band and by renumbering this footnote in frequency order as US85.'* Тһе 


126 The Commission also authorized the use of DGPS in the 108-117.975 MHz band on a non-developmental basis 
and required DGPS receivers to meet the International Civil Aviation Organization’s (ICAO’s) minimum 
interference immunity requirements. Review of Part 87 of the Commission's Rules Concerning the Aviation Radio 
Service, Report and Order and Further Notice of Proposed Rule Making, 18 FCC Rcd 21432, 21457-59 (2003). As 
of March 7, 2015, NTIA has authorized two DGPS stations to operate in the 108-117.975 MHz band. As of 

March 31, 2015, the Commission has issued 358 active call signs in the Aviation Radionavigation (AR) Radio 
Service for operations in the 108-117.975 MHz band, 7 of which authorize DGPS stations. 


І27 See NTIA WRC-07 Recommendations at 2 (revised text of footnote US343) and 14 (modifications to the 
108-117.975 MHz band). NTIA also recommends removing the last sentence from footnote US343 (i.e., “Such use 
shall be in accordance with ITU Resolution 413 (УУКС-03)”) because Resolution 413 does not apply to the 
1559-1610 MHz band. 


128 WRC-07 NPRM, 27 FCC Red at 14611-12, para. 28. 
19 47 CER. $ 73.201. 


130 See ITU Radio Regulations, Resolution 413 (Rev.WRC-07), titled “Use of the band 108-117.975 MHz by the 
aeronautical mobile (R) service” at noting c) and noting d). 


BI See “Safe, Efficient Use and Preservation of the Navigable Airspace,” Department of Transportation, FAA, 

75 FR 42296 (July 21, 2010) (Final Rule) (stating that “the proposals on FM broadcast service transmissions in the 
88.0-107.9 MHz frequency band remain pending,” and that “the FAA will address the ... proposed frequency notice 
requirements ... when а formal and collaborative decision is announced”). 


132 WRC-07 NPRM, 27 FCC Red at 14611-12, para. 28. 
133 Td. at 14612, рага. 29. 
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Commission stated that DGPS stations in the 108-117.975 MHz band would be authorized under the 
proposed AM(R)S allocation that would be codified in footnote US197A, if it is added to the U.S. 
Table.'** 


49. Comments. The Boeing Company (Boeing) supports the addition of a footnote 
implementing RR 5.197A, but opposes the additional language proposed in the WRC-07 NPRM. It argues 
that the language of RR 5.197A as agreed on at WRC-07 is the result of a carefully crafted compromise 
among the aviation industry, regulators, and the broadcast industry that should not be modified in a 
U.S. footnote. It contends that the additional language could be misconstrued to equate the AM(R)S as 
secondary or otherwise subordinate to broadcast operations, which was not the intent of the 
administrations that crafted and agreed to the new footnote.'* Subsequently, the FAA informed the 
Commission that it is no longer pursuing its proposed frequency notification requirements for FM radio 
stations operating in the 88-108 MHz band." 


50. Decision. In view of the FAA’s decision to not pursue its proposed frequency 
notification requirements for FM radio stations, we implement NTIA’s recommended changes in the 
108-117.975 MHz band. Specifically, we add a reference to RR 5.197A in the 108-117.975 MHz band 
within the U.S. Table. By this action, we allocate the 108-117.975 MHz band to the AM(R)S on a 
primary basis for Federal and non-Federal use, limit the use of this allocation to systems operating in 
accordance with recognized international aeronautical standards, require that such use be in accordance 
with Resolution 413 (Rev.WRC-12), and limit AM(R)S use of the 108-112 MHz sub-band to systems 
composed of ground-based transmitters and associated receivers that provide navigational information in 
support of air navigation functions. Because DGPS stations in the 108-117.975 MHz band will be 
authorized under the AM(R)S allocation, now codified in RR 5.197A, we revise footnote US343 to 
remove the reference to the 108-117.975 MHz band and renumber this footnote as US85.'*’ 


2. Aeronautical Mobile Service Allocation in the 5091-5150 MHz Band 


51. In this section, we allocate the 5091-5150 MHz band to the aeronautical mobile service 
(AMS) on a primary basis, but limit the use of this allocation to surface applications at airports, 
commonly referred to as the Aeronautical Mobile Airport Communications System (AeroMACS), and to 
Aeronautical Mobile Telemetry (AMT) transmissions from aircraft." 


134 Т4, 
135 See Boeing Comments at 2-3. 


136 See Letter from Ian Atkins, Director, FAA Spectrum Engineering and Policy to Julius P. Knapp, Chief, Office of 
Engineering and Technology, FCC, ET Docket No. 12-338 (filed Jan. 23, 2015). 


137 Because ITU Resolution 413 (WRC-12) applies only the 108-117.975 MHz band, which we are removing from 
footnote US343, we are also removing a now unneeded second sentence (i.e., “Such use shall be in accordance with 
ITU Resolution 413 (WRC-03).”). 


138 AMT is a mobile service for the flight testing of aircraft in which an aircraft station transmits the results of 
measurements made onboard an aircraft, including those related to the functioning of the aircraft. AMT operations 
are primarily authorized in the 1435-1525 MHz, 2200-2290 MHz (Federal only), and 2360-2395 MHz bands. We 
note that the term AeroMACS refers to the emerging wireless communications networks in the 5091-5150 MHz 
band which operates in the airport surface domain. See ““AeroMACS System Characterization and Demonstrations,” 
March 2013, by Robert Kerczewski, et al., at 1, 9 (NASA/TM— 2013-216497). More specifically, AeroMACS has 
been developed to provide broadband wireless communications between aircraft and other ground vehicles, as well 
as between critical fixed assets. The potential services and applications provided by AeroMACS can be grouped 
into three major categories: Air Traffic Control (ATC) and Air Traffic Management (ATM) and infrastructure, 
airline operations, and airport and/or port authority operations. See Future Aeronautical Communications, Chapter 
12, titled “Aeronautical Mobile Airport Communications System (AeroMACS),” by James M. Budinger and 
Edward Hall (2011), Section 3.2, p. 241. See also “Aeronautical Mobile Airport Communications System 
(AeroMACS) for Access to SWIM,” by NASA/GRC/James Budinger, Nov. 3, 2010 (NASA presentation). 
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52, Background. In ће U.S. Table, the 5091-5150 MHz band is allocated to the aeronautical 
radionavigation service (ARNS) on a primary basis for Federal and non-Federal use. Footnote US260 
states that AMS communications that are an integral part of ARNS systems may also be satisfied in that 
band. In addition, there are three footnotes (RR 5.367, US444, US444A) that contain pre-WRC-12 text, 
which pertain to the 5091-5150 MHz band and we update in this Report and Order. RR 5.367 states that 
the 5000-5150 MHz band is also allocated to the aeronautical mobile-satellite (R) service (AMS(R)S) on 
а primary basis." Footnote US444 states that use of the 5030-5150 MHz band for Microwave Landing 
System (MLS) requirements takes precedence over other uses of the band. Footnote US444A states, inter 
alia, that the 5091-5150 MHz band is allocated to the fixed-satellite service (FSS) (Earth-to-space) on a 
primary basis for feeder links to non-geostationary satellite orbit systems in the mobile-satellite service 
(NGSO MSS), but prohibits new assignments after January 1, 2012,9 


53. In its Proposals for WRC-07, the United States identified the 5091-5150 MHz band to 
support additional aviation communication needs. It noted that ICAO recommended 5091-5150 MHz as 
a suitable band for surface applications that can support high data throughput, and that studies have 
shown that such AM(R)S applications can share this band with both the existing FSS and new AMT 
systems. Consistent with these proposals, WRC-07 allocated the 5091-5150 MHz band to the AMS опа 
primary basis. WRC-07 also adopted RR 5.444B, which restricts AMS use of the 5091-5150 MHz band 
to: 1) AM(R)S systems operating in accordance with “international aeronautical standards,”'*' limited to 
surface applications at airports, and in accordance with Resolution 748 (і.е., AeroMACS);'” 2) AMT 


139 The mobile-satellite service (MSS) is a radiocommunication service: 1) Between mobile earth stations and опе or 
more space stations, or between space stations used by this service; or 2) Between mobile earth stations by means of 
one or more space stations. The MSS may also include feeder links necessary for its operation. The aeronautical 
mobile-satellite service (AMSS) is a MSS in which mobile earth stations are located on board aircraft; survival craft 
stations and emergency position-indicating radiobeacon stations may also participate in this service. The AMS(R)S 
is an AMSS reserved for communications relating to safety and regularity of flights, primarily along national or 
international civil air routes. 47 C.F.R. § 2.1(c). Prior to WRC-12, RR 5.367 stated the 1610-1626.5 MHz and 
5000-5150 MHz bands are also allocated to the AMS(R)S on a primary basis, subject to agreement obtained under 
Radio Regulation No. 9.21. WRC-12 removed the 5000-5150 MHz band from RR 5.367, directly listed this primary 
AMS(R)S allocation in the International Table, and restricted the use of this allocation by adopting RR 5.443AA and 
RR 5.443D. In para. 61, infra, we maintain the status quo in the U.S. Table by moving the deleted text to footnote 
US367. In paras. 222-232, infra, we propose to implement these and other WRC-12 allocation changes. 


' Two other U.S. footnotes apply to the 5091-5150 MHz band, but are not at issue in this proceeding. Specifically, 
footnote US211 addresses radio astronomy protection and footnote US344 address Federal/non-Federal coordination 
of NGSO MSS feeder link earth stations. The FSS is a radiocommunication service between earth stations at given 
positions, when one or more satellites are used; the given position may be a specified fixed point or any fixed point 
within specified areas; in some cases this service includes satellite-to-satellite links, which may also be operated in 
the inter-satellite service; the fixed-satellite service may also include feeder links for other space 
radiocommunication services. 47 C.F.R. § 2.1(c). 


141 When WRC-07 adopted Resolution 748, it recognized “that ICAO publishes recognized international standards 
for AM(R)S systems.” See Resolution 748 (WRC-07), recognizing b). 


142 WRC-07 stated “that this new [AM(R)S] allocation is intended to support the introduction of applications and 
concepts in air traffic management which are data intensive, and which will support data links that carry 
safety-critical aeronautical data.” WRC-07 resolved that: 1) апу AM(R)S systems operating in the 5091-5150 MHz 
band shall not cause harmful interference to, nor claim protection from, ARNS systems; and shall meet the 
Standards and Recommended Practices (SARPs) requirements published in Annex 10 of the ICAO Convention on 
International Civil Aviation and the requirements of Recommendation ITU-R M.1827, to ensure compatibility with 
FSS systems operating in that band; and 2) that the coordination distance with respect to stations in the FSS 
operating in the band 5091-5150 MHz shall be based on ensuring that the signal received at the AM(R)S station 
from the FSS transmitter does not exceed -143 dB(W/MHz), where the required basic transmission loss shall be 
determined using the methods described in Recommendations ITU-R P.525-2 and ITU-R P.526-11. See 
Resolution 748 (WRC-07), considering h), resolves 1-3. We note that WRC-12 revised Resolution 748 (WRC-07) 
by: 1) removing “aeronautical security” from considering f), 2) changing the word “precedence” to “priority” in 
(continued....) 
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transmissions from aircraft stations in accordance with Resolution 418;'* and 3) aeronautical security 
transmissions in accordance with Resolution 419.' In addition, WRC-07 revised RR 5.444 and 

RR 5.444A by limiting the band in which MLS use takes precedence over other uses to the 

5030-5091 MHz band (i.e., by deleting the requirement that MLS use takes precedence over other uses of 
the 5091-5150 MHz band) and revised RR 5.444A by extending the date by four years (to January 1, 
2016) after which no new assignments may be made in the 5091-5150 MHz band to FSS earth stations 
providing feeder links for NGSO MSS systems. Subsequently, WRC-12 modified RR 5.444B by 
removing aeronautical security transmissions from the list of AMS applications that are authorized to 
operate іп the 5091-5150 MHz Бапа. '° NTIA recommended that the Commission allocate the 
5091-5150 MHz band to the AMS on a primary basis for Federal and non-Federal use, that RR 5.444, 
RR 5.444B, and footnote USXXX5[1.5] (which we tentatively numbered as US111) be added to the 
U.S. Table, and that RR 5.444A be added to the non-Federal Table.'*° 


54. Proposal. In the WRC-07 NPRM, the Commission proposed to allocate the 
5091-5150 MHz band to the AMS on a primary basis for Federal and non-Federal use, to limit the use of 
this AMS allocation to surface applications in the AM(R)S at airports, AMT, and aeronautical security 
transmissions by adding RR 5.444B to the U.S. Table, and to further limit AMT use to 52 specified flight 
test areas (with provisions for authorizing additional locations on a case-by-case basis) by adopting new 
footnote US111.'*” While the Commission proposed to adopt ће WRC-07 version of RR 5.444B, it noted 
that WRC-12 had modified this footnote by removing aeronautical security transmissions from the list of 
AMS applications authorized to operate in the 5091-5150 MHz band, and requested comment on whether 
it should implement ће WRC-12 version of RR 5.444B.'** Finally, the Commission proposed to amend 
the U.S. Table by replacing footnotes US444 and US444A (which contained the pre-WRC-07 text of 
RR 5.444 and RR 5.444A) with the WRC-07 versions of RR 5.444 and RR 5.444А.' The Commission 
noted that this action would remove the precedence that MLS use currently has over other uses of the 
5091-5150 MHz band and would extend the date after which no new assignments may be made to earth 
stations providing feeder links for NGSO MSS systems to January 1, 2016.59 


55. Comments. AFTRCC and Boeing were supportive of the Commission’s proposal to 
make the 5091-5150 MHz band available for AMT use.'""' AFTRCC discussed how growth in telemetry 
data rates has taxed the capacity of existing AMT allocations and threatened the productivity and global 
competitiveness of U.S. aerospace таппҒасішгегв. 52 Although both Boeing and AFTRCC recognize the 
(Continued from previous page) 
recognizing a), 3) updating the reference to Resolution 114 in recognizing c), and 4) updating the reference to 
Recommendation ITU-R P.526 in resolves 3. See Resolution 748 (Rev. WRC-12). 


18 Tn Resolution 418, WRC-07 specified the conditions for flight test operations in the 5091-5150 MHz band. 
WRC- 12 revised Resolution 418 (WRC-07) by: 1) changing the word “precedence” to “priority” in recognizing а), 
2) deleting the reference to Resolution 419 and updating the reference to Resolution 748 in recognizing c), and 

3) adding a missing cross-reference (i.e., § 4 of Annex 1) in resolves 2. 


' Tn Resolution 419, WRC-07 specified the conditions for aeronautical security operations in the 5091-5150 MHz 
band. 


145 WRC-12 also deleted Resolution 419, and reflected this change in Resolution 748 (see n.142, supra). 


146 See NTIA WRC-07 Recommendations at 4 (recommended text for new footnote USXXX5[1.5], which we are 
codifying as footnote US111) and 37 (modifications to the 5091-5150 MHz band). 


147 WRC-07 NPRM, 27 FCC Red at 14626, para. 65. 

148 Та, 27 FCC Red at 14626, para. 66 

149 Td. at 14627, para. 67. 

150 Td. 

151 See AFTRCC Comments at 1 and Boeing Comments at 4. 
152 See AFTRCC Comments at 1-4. 
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need to limit AMT use to specified flight test areas, both request that we authorize AMT operations at 
Boeing’s new manufacturing facility in Charleston, South Carolina." AFTRCC also supports 
referencing the authorized flight test areas in Part 87 of the Commission’s rules (the service rules for the 
Aviation Services), rather than in the Allocation ТаЫе. °* 


56. Boeing states that the sensitivity of flight test receive equipment creates a risk of 
interference when flight test receivers are co-located or operate within the transmission range of the 
proposed AeroMACS use." Given the critical nature of flight test communications, Boeing urges the 
FAA to coordinate апу AeroMACS deployment with operators of flight test receivers that could suffer 
harmful interference from co-channel operations in the 5091-5150 MHz band, and asks that the 
Commission require such coordination at the St. Louis – Lambert International (STL) and Seattle-Tacoma 
International (SEA) airports.'*° In its reply comments, AFTRCC supports the Boeing request and urges 
that coordination also be required at four additional airports where AMT for flight testing of aircraft is 
conducted.'*’ Subsequently, NTIA recommended that we urge the operators of AM(R)S and AMT 
systems at the following six locations to cooperate and exchange information about planned deployments 
of their respective systems: 1) Boeing Field/King County Intl Airport, Seattle, WA; 2) Lambert-St. Louis 
Intl Airport, St. Louis, MO; 3) Charleston AFB/Intl Airport, Charleston, SC; 4) Wichita Dwight D. 
Eisenhower National Airport, Wichita, KS; 5) Roswell Intl Air Center Airport, Roswell, NM; and 
6) William Р. Gwinn Airport, Jupiter, FL." NTIA also stated that additional airport locations may be 
addressed on a case-by-case basis. Finally, NTIA recommended that, consistent with No. 4.10 of the ITU 
Radio Regulations, airport surface wireless systems operating in the AM(R)S (i.e., AeroMACS) be given 
priority in the 5091-5150 MHz band over AMT systems." 


57. With regard to AeroMACS, NTIA changed its initial position and sought to have the 
5091-5150 MHz band also allocated to the fixed service on a primary basis for Federal and non-Federal 
use “to meet the needs of airport орегайопѕ.”'% NTIA recommended that this fixed service allocation be 
limited to systems operating in conjunction with stations in the AM(R)S and in accordance with 
international aeronautical standards, limited to surface applications at airports.'*! NTIA stated that even 


153 Boeing suggests that its Charleston site (32° 52' 35.85" М, 80° 01' 49.70" W) could be added to footnote 175111 
as either a separate or combined entry. See Boeing Comments at 4-5 and AFTRCC Comments at 4. 


154 See AFTRCC Comments at 4, п. 3. 
155 See Boeing Comments at 3-4. 
156 See id. at 4. 


157 See AFTRCC Reply Comments at 1; see also Letter from William K. Keane, Counsel for AFTRCC to Marelene 
S. Dortch, Secretary, FCC (ET Docket No. 12-338, filed January 21, 2015) at 1-2 (AFTRCC corrected the list of 
prospective AMT sites by revising the name of the Palm Beach-Dade and Seattle-Tacoma International Airport sites 
to the William P. Gwinn Airport and Boeing Field/King County International Airport, respectively). 


158 See NTIA Final Supplement at 2-3. 


' See ITU Radio Regulations, No. 4.10 (“Member States recognize that the safety aspects of radionavigation and 
other safety services require special measures to ensure their freedom from harmful interference; it is necessary 
therefore to take this factor into account in the assignment and use of frequencies”). AM(R)S is a safety service. 
See also NTIA Final Supplement at 1-3 (NTIA states that in the preparations for WRC-07, the sharing studies 
between AM(R)S and AMT in the 5091-5150 MHz band were done on the basis of geographic separation, with the 
understanding that AMT systems would only be operating at remote test ranges. As a result, though a power 
flux-density limit was adopted to protect AM(R)S from airborne AMT transmissions, no constraints were placed on 
AM(R)S to protect AMT ground stations.). 


160 See NTIA Third Supplement at 1. 


161 Specifically, NTIA included a recommended U.S. footnote that also states that the requirements on, and 
protection of, the fixed service shall be the same as for the AM(R)S operating in accordance with Resolution 748 
(Rev.WRC-12). See NTIA Third Supplement at 2. 
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though the international allocation table does not include the fixed service in this band, the work within 
the ITU recognized that this service was integral to the systems being studied.'” 


58. Decision. We allocate the 5091-5150 MHz band to the AMS on a primary basis for 
Federal and non-Federal use, and limit the use of this allocation by adopting new footnote US444B. This 
footnote restricts the use of the AMS allocation to AM(R)S systems, limited to surface applications at 
airports that operate in accordance with international aeronautical standards and Resolution 748, and to 
AMT transmissions from aircraft stations that operate in accordance with Resolution 418. These use 
restrictions are based оп (һе WRC-12 version of RR 5.444B. 


59. In response to NTIA’s request, we expressly permit aeronautical fixed communications 
that are an integral part of the AeroMACS system to be authorized on a primary basis for Federal and 
non-Federal иѕе.' The AeroMACS system has been designed to support both fixed and mobile 
applications, and is consistent with the intent of the U.S. Proposals and WRC-07’s actions. These fixed 
applications will be part of a larger system of surface applications at airports. Adopting NTIA’s request 
of extending primary status to these fixed applications does not undercut, nor does it fundamentally depart 
from, our initial proposal. This allocation, together with the AM(R)S allocation, is expected to support 
the introduction of applications and concepts in air traffic management that are data intensive. This 
decision is also codified in new footnote US444B. 


60. We also adopt our proposal to restrict AMT use of the 5091-5150 MHz band to the 
52 flight test areas listed in proposed footnote US111 and to allow additional locations to be authorized 
for flight testing on a case-by-case Баѕіѕ.' At the request of commenters, we authorize the use of this 
AMT band at Boeing’s new facility in Charleston, South Carolina as an additional location.'® Also, at 
the request of NTIA, we urge operators of AM(R)S and AMT systems at the six requested airports to 
cooperate with each other and exchange information about planned deployments of their respective 
systems.'*’ Such cooperation will enhance the prospects for compatible sharing of the band. We further 
note that other airport locations may be addressed in a similar manner on a case-by-case basis. Finally, at 
NTIA’s request, airport surface wireless systems operating in the AM(R)S, i.e., AeroMACS, will have 
priority over AMT systems in the 5091-5150 MHz band. 


61. We take four additional actions. First, we implement WRC-07’s decision to reduce the 
amount of spectrum in which MLS requirements take precedence over other uses by removing the 
5091-5150 MHz band from footnote US444.'* Second, we extend the date after which no new 
assignments may be made to FSS earth stations providing feeder links for NGSO MSS systems to 
January 1, 2016 by revising footnote US444A. Third, with the concurrence of NTIA, we decline to 


'© See NTIA Third Supplement at 1. 
163 We have simplified NTIA’s recommended footnote by paralleling the text of footnote US260. 


'4 Specifically, the Commission explained that the proposed new AM(R)S allocation was intended to allow for 
operations in the 5091-5150 MHz band of “evolving navigation and surveillance applications” that might not 
conform to the traditional definition of a “radionavigation service.” See WRC-07 NPRM, 27 FCC Rcd at 14626, 
para. 65. AeroMACS is one such “evolving navigation and surveillance application.” 


165 As stated іп para. 55, supra, AFTRCC supports referencing the authorized flight test areas in Part 87 of the 
Commission’s rules, rather than in the Allocation Table. However, for administrative convenience, we decline to do 
so at this time. That is, because we are now considering AMT allocations in the 4400-4940 MHz and 5925-6700 
MHz bands, we believe that it simplifies this proceeding to more closely follow the NTIA recommendations. 


' See para. 55, supra. 


167 These locations are: 1) Boeing Field/King County Intl Airport, Seattle, WA; 2) Lambert-St. Louis Intl Airport, 
St. Louis, MO; 3) Charleston AFB/Intl Airport, Charleston, SC; 4) Wichita Dwight D. Eisenhower National Airport, 
Wichita, KS; 5) Roswell Intl Air Center Airport, Roswell, NM; and 6) William P. Gwinn Airport, Jupiter, FL. 


168 As a result, the requirements of the MLS will only have precedence over other uses in the 5030-5091 MHz band. 


4209 


Federal Communications Commission FCC 15-50 


authorize aeronautical security transmissions in the 5091-5150 MHz band. These three actions conform 
these Commission’s rules with the 2012 ITU Radio Regulations. Consistent with NTIA’s WRC-12 
Implementation Recommendations, we codify these decisions by revising the text of footnotes US444 and 
US444A in the Allocation Table.'® Fourth, we move the portion of RR 5.367 that was deleted by 
WRC- 12 into footnote US367. This action allows us to update the International Table within 

Section 2.106, while maintaining the status quo in the U.S. Table until such time as we can consider any 
pertinent comments that may be filed in response to the WRC-12 Notice.'” 


3. Deletion of the AMT Allocations from 2310-2320 MHz and 2345-2360 MHz 


62. Background. The Wireless Communication Service (WCS) operates in the 
2305-2320 MHz and 2345-2360 MHz bands, and the Satellite Digital Audio Radio Service (SDARS) in 
the 2320-2345 MHz band. Per footnote US339, the 2310-2320 MHz and 2345-2360 MHz bands are also 
available on a secondary basis to the WCS for Aeronautical Mobile Telemetry (AMT) and associated 
telecommand operations for flight testing of aircraft, missiles, and their major components. This footnote 
also states that two frequencies (2312.5 MHz and 2352.5 MHz) are available to Federal and non-Federal 
stations for telemetry and telecommand operations of expendable and reusable launch vehicles 
(commercial launch frequencies). 


63. Proposal. In the WRC-07 NPRM, the Commission proposed to delete the unused 
non-Federal AMT allocation in the 2310-2320 MHz band from footnote US339, remove non-Federal 
access to the two commercial launch frequencies (which are not being used), and renumber the revised 
text as footnote US100.'’! The Commission solicited comment on whether — effective at the conclusion 
of an appropriate phase-in period (e.g., five years) for the proposed new AMT band (5091-5150 MHz) – it 
should delete the non-Federal AMT allocation in the 2345-2360 MHz band from footnote US339 or, 
alternatively, grandfather indefinitely the three existing licenses that authorize AMT operations in that 
band.'” 


64. Comments. Both Boeing and AFTRCC support deletion of the non-Federal AMT 
allocations from the 2310-2320 MHz and 2345-2360 MHz bands.'” Boeing states that the “use of the 
2310-2320 MHz band for the Wireless Communications Service makes the band unusable for flight test 
operations.”'’* AFTRCC states that the non-Federal AMT allocation at 2345-2360 MHz: 


“is of limited utility due to its secondary status which precludes its use for safety-related 
applications. Given that and the impending development of LTE systems in that band, AFTRCC 
would urge that the allocation be removed. However, recognizing that there are a few (three) 


16 Tn the WRC-07 NPRM, the Commission proposed to replace footnotes US444 and US444A with RR 5.444 and 
RR 5.444A, respectively. After considering the NTIA WRC-12 Implementation Recommendations, we decline to 
implement these proposals for administrative convenience. We note that this is not a substantive action, but merely 
a display change. See Letter from Karl B. Nebbia, Associate Administrator, Office of Spectrum Management, 
NTIA, to Julius P. Knapp, Chief, Office of Engineering and Technology, ET Docket No. 12-338, filed March 28, 
2013 (NTIA WRC-12 Implementation Recommendations) at p. 15. See also Appendix D for the text of footnotes 
US444, US444A, and US444B. 


170 See Appendix D for the text of footnote US367. In the WRC-12 Notice, we propose to: 1) directly list a primary 
AMS(R)S allocation in the frequency range 5000-5150 MHz, 2) limit the use of that allocation by footnotes 
RR 5.443AA and RR 5.443D, and 3) delete footnote US367 from the Allocation Table. See paras. 231-232, infra. 


171 The Commission also proposed to remove the 2310-2320 MHz band from various sections in Part 87 of its rules. 
WRC-07 NPRM, 27 FCC Rcd at 14623, para. 57. 


172 Td. at 14623, para. 58. We note that of the three licenses identified in the WRC-07 NPRM, only two are still 
active. 


173 


See AFTRCC Comments at 4-5 and Boeing Comments at 3. 


174 See Boeing Comments at 3. 
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licensees which still hold authorizations for this spectrum, AFTRCC would urge that a reasonable 
period of time be allowed for a phase-out of the allocation, either five years or the end of each 
respective licensee's current license, whichever is longer.”!” 


65. Decision. We remove the non-Federal AMT allocation from the 2310-2320 MHz band 
and restrict the availability of the non-Federal AMT allocation in 2345-2360 MHz band to incumbent 
licensees. We also remove the availability of two unused commercial launch frequencies. To provide for 
the orderly relocation of incumbent AMT operations from the 2345-2360 MHz band, we establish a 
transition period that will end on January 1, 2020.!7° We codify these decisions by modifying the text of 
footnote US339 and by renumbering the resultant text as footnote 05100. Because we are adopting the 
transition plan that is consistent with AFTRCC’s recommendation, we agree with Boeing that there will 
likely be little to no adverse impact on AMT operations. 


4. Deletion of the Radionavigation Service Allocation from 24.75-25.05 GHz 


66. Background. In the International Table, the 24.75-25.25 GHz band is allocated to the 
fixed-satellite service (FSS) (Earth-to-space) (i.e., FSS uplinks) on an exclusive basis in Region 2. 
RR 5.535 states that feeder links for the broadcasting-satellite service (BSS feeder links) have priority 
over other FSS uses in the 24.75-25.25 GHz band, and that all other FSS uses in the band “shall protect 
and shall not claim protection from existing and future” BSS feeder link networks, i.e., these additional 
FSS uses operate on a non-interference and unprotected basis to BSS feeder links. 


67. In the U.S. Table, the 24.75-25.05 GHz and 25.05-25.25 GHz bands are allocated to the 
FSS (Earth-to-space) on a primary basis for non-Federal use. Footnote NG167 states that use of these 
FSS allocations is restricted to BSS feeder links." The 24.75-25.05 GHz band is also allocated to the 
radionavigation service (RNS) on a primary basis for Federal and non-Federal use and the 
25.05-25.25 GHz band is allocated to the fixed service on a primary basis for non-Federal use.'” 


68. To make the 24.75-25.05 GHz band available for end-user uplinks in the provision of 
two-way Satellite broadband services by BSS licensees, Xanadoo Company and Spectrum Five LLC 
(Xanadoo/Spectrum Five) requested that the Commission delete the Federal and non-Federal RNS 
allocations from е 24.75-25.05 GHz band.'*° 


175 ДЕТЕСС Comments at 5. 


176 This date will provide for a roughly 5-year transition period and is well after the latest expiration date of any 
current license in the band. 


177 We also remove unneeded text from footnote US339 (“Тһе broadcasting-satellite service (sound) during 
implementation should also take cognizance of the expendable and reusable launch vehicle frequencies 2312.5 and 
2352.5 MHz, to minimize the impact on this mobile service use to the extent possible.”). We note that these 
frequencies are both within segments of the original SDARS allocation that were reallocated for terrestrial use 
(2305-2320 and 2345-2360 MHz) and that are now licensed to WCS operators. Therefore, the deletion of this text 
clarifies the footnote without affecting any user. See Appendix D for the text of footnote US100. 


178 47 C.F.R. $ 2.106. There are existing satellite authorizations and pending applications in this service. See The 
Establishment of Policies and Service Rules for the Broadcasting-Satellite Service at the 17.3-17.7 GHz Frequency 
Band and at the 17.7-17.8 GHz Frequency Band Internationally, and at the 24.75-25.25 GHz Frequency Band for 
Fixed Satellite Services Providing Feeder Links to the Broadcasting-Satellite Service and for the Satellite Services 
Operating Bi-directionally in the 17.3-17.8 GHz Frequency Band, Second Report and Order, IB Docket No. 06-123, 
26 FCC Red 8927, 8931 n.23 (2011). 


179 The radionavigation service is a radiodetermination service for the purpose of radionavigation. 47 C.F.R. 
$ 2.1(с). On February 22, 2012, there were 109 call signs in the ULS that authorized operations in the 
25.05-25.25 GHz band under Part 101 Subpart G of the Commission’s rules. 


180 See Petition for Rulemaking to Establish Rules Permitting Blanket Licensing of Two-Way Earth Stations With 
End-User Uplinks in the 24.25-25.05 GHz band, IB Docket No. 06-123, filed April 16, 2010 (Xanadoo/Spectrum 
(continued....) 
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69. Proposal. In the WRC-07 NPRM, the Commission noted that the 24.75-25.05 GHz band 
is not allocated to the RNS in the International Table and that the RNS allocation in this band is unused in 
the United States, and solicited comment on whether there is any planned use that would justify retention 
of the RNS allocation in the U.S. Table.'*! The Commission stated that if it decides to remove the RNS 
allocation from the 24.75-25.05 GHz band, it would amend NG167 by employing the RR 5.535 text in the 
24.75-25.05 GHz Бапа, !* remove the Part 87 cross-reference from the Allocation Table, and remove the 
24.75-25.05 GHz band from Sections 87.173(b) and 87.187(x). Accordingly, the Commission sought 
comment on what actions it should take in this regard. 


70. Comments. DirecTV, LLC (DirecTV), the only commenter on this issue, urges the 
Commission to implement its proposals to delete the RNS allocation from the 24.75-25.05 GHz band and 
make associated conforming changes to the Commission’s гшеѕ.'* It asserts that the additional capacity 
in this band that would result could be used enhance its existing direct-to-home multichannel video 
service, and more generally, will serve the public interest by conforming the Commission’s frequency 
allocation to the International Table and eliminating any potential conflict with licensees in the 17 and 
24 GHz BSS bands.'™ DirecTV further asserts that given that there are no RNS systems operating in the 
band today and no demonstrated need for such operations in the future, there are no offsetting costs to 
modifying the allocation as proposed.'* 


71. Decision. We аге removing the RNS allocation in the 24.75-25.05 GHz band from the 
Federal and non-Federal Tables. As a result of this action, the 300 megahertz of RF spectrum contained 
within this band is allocated exclusively to the FSS (Earth-to-space) for non-Federal use.'*° We are also 
expanding the permitted uses of this FSS allocation from BSS feeder links to all FSS uses. Consistent 
with the international use limitation contained in RR 5.535, we are providing BSS feeder links with 
“priority” over all other FSS uses, i.e., all other FSS uses “shall protect and shall not claim protection 
from existing and future” BSS feeder link networks. We codify this decision in the Allocation Table by 
revising the text of footnote NG167 to parallel the text of RR 5.535 for the 24.75-25.05 GHz band, and by 
renumbering the resulting footnote as NG535 (numbering based on RR 5.535).'*” In addition, we remove 
the 24.75-25.05 GHz band from Sections 87.173(b) and 87.187(x) of the Commission’s rules, and 
consequently, delete the Part 87 cross-reference for this band from the Allocation Table. While we adopt 


(Continued from previous page) 
Five Petition), available at http://fjallfoss.fcc.gov/ecfs/document/view?id=7020409944, at 6. In the WRC-07 NPRM, 
the Commission also noted but decided not to seek comment in this proceeding on an additional request by 
Xanadoo/Spectrum Five to establish rules permitting blanket licensing of two-way earth stations with end-user 
uplinks in the 24.75-25.05 GHz band. See WRC-07 NPRM, 27 FCC Rcd 14637, para. 103, n.193 (stating that “these 
issues can best be addressed in a focused rulemaking proceeding”). 


181 The Commission also noted that NTIA had not identified any operational radar use in the 24.75-25.25 GHz band. 
WRC-07 NPRM, 27 FCC Rcd at 14638, para. 104. 


182 Under the proposed revision of footnote NG167, BSS feeder links operating on frequencies in the 

24.75-25.05 GHz band would have priority over other FSS uplink uses. Any other FSS uses (i.e., non-BSS feeder 
link uses) would be required to protect, and could not claim protection from, existing and future BSS feeder-link 
operations. As an administrative matter, we would also renumber footnote NG167 as NG535 (based on RR 5.535). 


183 See DirecTV Comments at 1-3. 


184 DirecTV also states that it is licensed for two BSS satellites which use the 24.75-25.25 GHz band for 
Earth-to-space feeder links. See DirecTV Comments at 1-2. 


185 Га. 


186 An additional 200 megahertz of spectrum іп this range (25.05-25.25 GHz) remains allocated to the FSS and FS 
оп а co-primary basis for non-Federal use. 


187 We are maintaining the existing text from footnote NG167 for the 25.05-25.5 GHz band, i.e., the use of the 
25.05-25.25 GHz band by the FSS (Earth-to-space) is limited to BSS feeder links. See Appendix D for the text of 
footnote NG535. 


4212 


Federal Communications Commission FCC 15-50 


in part the Xanadoo/Spectrum Five proposal with respect to removal of the unused RNS allocation, we 
find that no further action on the other elements of their petition is warranted at this time. If, in the future, 
requests for licensing or other market developments suggest a demand exists for additional FSS uses of 
the 24.75-25.05 GHz band, we will initiate a separate rulemaking proceeding to examine whether any 
specific rules are necessary to support such uses consistent with the priority afforded to BSS feeder links 
in this band. 


5. Updates to Part 87 Aviation Services Rules 


72. Consistent with the changes proposed to the Allocation Table in the WRC-07 NPRM, the 
Commission proposed to make amendments to nine rule sections in Part 87 of its rules.'** AFTRCC, the 
only party to comment on these proposals, supports the Commission’s proposal to add AFTRCC 
coordination duties for the 5091-5150 MHz Бапа.!% 


73. Decision. We adopt our proposals. Specifically, we amend Part 87 of the Commission’s 
rules to bring the new AMT allocation in the 5091-5150 MHz band into immediate effect and to remove 
all references to the unused secondary AMT allocation in the 2310-2320 MHz Бапа." We also amend 
Part 87 by removing all references to two previously deleted AMT bands (1525-1535 MHz and 
2320-2345 MHz) and by listing a previously allocated AMT band (2390-2395 MHz, generally shown as 
part of the larger 2345-2395 MHz band) in all appropriate rule sections.'” As a result of this action, the 
correct AMT bands - 1435-1525 MHz, 2345-2360 MHz (until the conclusion of the transition period), 
2360-2395 MHz, and 5091-5150 MHz — will be specified throughout Part 87. In addition, we amend 
Part 87 of the Commission’s rules as follows: 


e Add the term “flight telemetering mobile station” to the list of definitions in Section 87.5, use 
this term in the affected rules, clarify that five frequencies in the 1435-1525 MHz band 
(1444.5, 1453.5, 1501.5, 1515.5, and 1524.5 MHz) are shared with flight telemetering mobile 
stations “on a co-equal basis” with AMT operations, and renumber footnote US78 as US343. 


• Amend Section 87.133(f) by specifying that the carrier frequency tolerance of all transmitters 
that operate in the 5091-5150 MHz band is 0.005 percent, and revise the existing text to 
specify that the carrier frequency tolerance of all transmitters that operate in the 1435-1525 
MHz or 2345-2395 MHz band is 0.002 percent. 


e Update the AMT bands listed in Section 87.137(a), note 8, Section 87.139, and 
Section 87.173(b). 


• Amend Section 87.173(b) by revising the entry for the “5000-5250 MHz” band to read 
“5030-5150 MHz”'” and by adding an entry for the “24450-24650 MHz” band in the 
frequency table. We also specify that the 24450-24650 MHz band is available under Subpart 
F (Aircraft Stations) and Subpart Q (Stations in the Radiodetermination Service), restrict the 


'88 WRC-07 NPRM, 27 FCC Rcd at 14627-29, paras. 68-77 and Table 4. 

' See AFTRCC Comments at 5. 

10 We delete the AMT allocation from the 2310-2320 MHz band in para. 65, supra. 
191 WRC-07 NPRM, 27 FCC Rcd at 14627, n.144. 


12 Tn the WRC-07 NPRM, 27 FCC Rcd at 14627, para. 72, the Commission proposed to Section 87.173(b) by 
revising the entry for the “5000-5250 MHz” band to read “5030-5091 MHz.” However, during the normal 
coordination process, the FAA requested that the MLS band be revised to read “5030-5150 MHz.” We note that this 
request is consistent with footnote 175444 (і.е., the 5030-5150 MHz band is to be used for the operation of the 
international standard system (microwave landing system) for precision approach and landing), and therefore, 
amend Sections 87.173(b) and 87.475(b)(11) (discussed in the last bullet within this paragraph) to provide for 
consistency in the rules. 
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use of this band to aircraft stations and radionavigation land stations, and list aeronautical 
radionavigation under the “Remarks” heading. 


e Update the AMT bands listed in Section 87.187(p), by listing the 2360-2395 MHz (primary 
allocation) and 2345-2360 MHz (secondary allocation) bands and the three frequencies 
(2364.5 MHz, 2370.5 MHz, and 2382.5 MHz) that may be assigned for telemetry and 
associated telecommand operations of expendable and re-usable launch vehicles, whether or 
not such operations involve flight testing. 


e Amend Section 87.303(d) to make the 5091-5150 MHz band available for aeronautical 
mobile telemetry. Specifically, we insert introductory language listing the available bands; 
add new text to paragraph (d)(2) to specify use of the 5091-5150 MHz band and to cross- 
reference footnote US111; and move and update the text that is currently listed in paragraph 
(d)(2) to paragraph (d)(3). 


e Amend Section 87.475(b)(11) by revising the frequency band that сап be used for microwave 
landing systems (MLS) from “5000-5250 MHz’ to “5030-5150 MHz”'” and 
Section 87.475(b)(14) by revising a frequency band that can be used for land-based 
radionavigation aids that operate with airborne radionavigation devices from “24,250-25,250” 
to “24,450-24,650” MHz.'* 


74. Тһе Commission certifies frequency coordinators, considers petitions seeking review of 
coordinator actions, and engages in oversight of coordinator actions and practices. AFTRCC is the 
“frequency advisory committee” specified in Section 87.305(a)(1) of the Commission’s rules.' As a 
consequence of our actions in this proceeding, and at its explicit request,” we note that AFTRCC’s 
authority to act as the non-Federal coordinator for flight test frequencies now extends to the 
1435-1525 MHz, 2360-2395 MHz, and 5091-5150 MHz bands, and until the conclusion of the transition 
period, to the 2345-2360 MHz band.” 


С. Protecting Passive Sensors from Unwanted Emissions апа In-Band Active Services 


75. WRC-07 adopted provisions to protect passive sensors from the interference caused by 
the operation of certain radiocommunication services that: 1) transmit in two bands (10.6-10.68 GHz and 
36-37 GHz) that are allocated to the Earth exploration-satellite service (EESS) (passive) (i.e., in-band 
active services); and 2) transmit in frequency bands that are near or adjacent to five EESS (passive) bands 
(1400-1427 MHz, 23.6-24 GHz, 31.3-31.5 GHz, 50.2-50.4 GHz, апа 52.6-54.25 GHz).'” Specifically, 


193 See n.192, supra. 


19 The Commission recently corrected Section 87.475 by reinserting inadvertently deleted text as paragraphs (b)(10) 
through (b)(14). Amendment of the Commission’s Rules Governing Certain Aviation Ground Station Equipment, 
WT Docket No. 10-61, Report and Order, 28 FCC Red 2693, 2702, para. 24 (2013). 


195 The Commission has delegated this function to the Wireless Telecommunications Bureau. 47 C.F.R. § 0.131(m). 


16 Tn 1969, the FCC recognized AFTRCC as the Frequency Coordinating Advisory Committee for non-Federal 
flight test telemetry station assignments in the band 1435-1525 MHz, and in 1984, extended this recognition to the 
2310-2320, and 2345-2390 MHz bands. See NTIA Manual, Section 8.3.17. See also AFTRCC’s website for 
information titled “About AFTRCC,” which states that ““AFTRCC is recognized by the FCC and NTIA as the 
non-government coordinator for assignment of flight test frequencies (by the FCC in the case of HF and VHF voice 
frequencies and by the FCC and NTIA in the case of the telemetry frequencies, 1435-1535 MHz and 2310-2390 
MHz);” (available at http://www.aftrcec.org/pages/organization.php). See, e.g., 47 C.F.R. Section 27.73(а) (which 
names AFTRCC as the coordinator for the assignment of flight test frequencies in the 2360-2390 MHz band). 


17 See AFTRCC Comments at 5 (stating that it is prepared to frequency coordinate the 5091-5150 MHz band). 
18 See Appendix D for the text of Section 87.303(d), which we revised in рага. 73, supra. 


' The EESS is a radiocommunication service between earth stations and one or more space stations, which may 
include links between space stations, in which: 1) information relating to the characteristics of the Earth and its 
(continued....) 
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WRC-07 added RR 5.338 А to the International Table and adopted Resolution 750.29 In this section, we 
adopt new rules to protect passive sensors from certain non-Federal services that operate in the 
1435-1452 MHz, 10.6-10.68 GHz, 22.55-23.55 GHz, and 31-31.3 GHz bands.” 


1. Aeronautical Mobile Telemetry in the 1435-1452 MHz Sub-band 


76. Background. In the U.S. Table, the 1435-1525 MHz band is allocated to the mobile 
service on a primary basis for Federal and non-Federal use, restricted to aeronautical telemetry and 
associated telecommand operations for flight testing of aircraft and missiles, or their major components 
(і.е., АМТ).? The 1400-1427 MHz band is a passive band (i.e., no transmissions are authorized in this 
band) that is allocated, inter alia, to the EESS (passive). For aeronautical telemetry stations that operate 
in the 1435-1452 MHz sub-band, WRC-07 adopted a recommended unwanted emissions level 
of -28 dBW in the 1400-1427 MHz passive Бапа. NTIA recommends that we urge Federal and 
non-Federal operators of AMT stations in the 1435-1452 MHz sub-band to take all reasonable steps to 
ensure that their stations’ unwanted emissions power not exceed WRC-07’s recommended level. 
Currently, the Commission’s rules for Aviation Services (Part 87) require that telemetry and telecommand 
operations in the 1435-1525 MHz band attenuate their emissions below 1434 MHz to at least 
-55 dBW/3 kHz, which is equivalent to approximately -15.5 dBW/27 MHz." 


77. Proposal. Тһе Commission proposed to encourage Federal and non-Federal operators of 
AMT stations that transmit in the 1435-1452 MHz sub-band to comply with WRC-07’s recommended 
unwanted emissions level of -28 dBW/27 MHz in the 1400-1427 MHz band by adding footnote US338A 
to the U.S. Table.” The Commission stated that if it adopted footnote US338A, it would also amend 


(Continued from previous page) 
natural phenomena, including data relating to the state of the environment, is obtained from active sensors or passive 
sensors on Earth satellites; 2) similar information is collected from airborne or Earth-based platforms; 3) such 
information may be distributed to earth stations within the system concerned; and 4) platform interrogation may be 
included. 47 C.F.R. § 2.1(c). This service has primary and secondary allocations in several higher frequency bands 
(UHF and above), which in some cases includes feeder links necessary for its operation. 


2% WRC-12 revised RR 5.338A and Resolution 750. We address the WRC-12 revisions in paras. 245-249, infra. 
Currently, RR 5.338A reads as follows: In the bands 1350-1400 MHz, 1427-1452 MHz, 22.55-23.55 GHz, 
30-31.3 GHz, 49.7-50.2 GHz, 50.4-50.9 GHz, 51.4-52.6 GHz, 81-86 GHz and 92-94 GHz, Resolution 750 
(Rev.WRC-12) applies. See ITU Radio Regulations, Resolution 750 (Rev.WRC-12). 


201 Th Section IV.D.3, “Rulemaking Proposals that Did Not Receive Any Specific Comments,” infra, we also adopt 
tules to protect passive sensors from certain non-Federal services that operate in the 1390-1395 MHz, 1427-1435 
MHz, 36-37 GHz, 49.7-50.2 GHz, 50.4-50.9 GHz, and 51.4-52.6 GHz bands. See paras. 124-133 and 135-137, 
infra. 


202 The mobile service is a radiocommunication service between mobile and land stations or between mobile 
stations. (A mobile station is a station intended to be used while in motion or during halts at unspecified points and 
a land station is a station not intended to be used while in motion.) 47 C.F.R. § 2.1(c). Five frequencies are shared 
with flight telemetry mobile stations. Passive research is also conducted in this and other bands. 47 C.F.R. § 2.106, 
footnotes 5.341 and US78. 


203 WRC-07 Final Acts, Resolution 750, Table 1-2. 


24 47 C.F.R. $ 87.139(е), (f). See also 47 C.F.R. $$ 87.303(d)(2), 87.131, and 87.137(a) n.8. Because the 
resolution bandwidths (Bres) (i.e., 27, 100, or 200 megahertz) used in the unwanted emissions limits/levels of ITU 
Resolution 750 are wider than the reference resolution bandwidths (Bggr) used іп the Commission’s rules (і.е., 

3 kilohertz, 4 kilohertz, or 1 megahertz), to compare the Commission’s existing unwanted emissions limits with 
WRC-07’s limits/levels, we use a correction factor of 10 logio[(Brzs іп megahertz)/(Bpgr in megahertz)] dB, which 
is added to the Commission’s unwanted emissions limits, to express the relevant per device unwanted emissions 
limit in the Commission’s rules over a wider bandwidth. See 47 C.F.R. $ 74.637(c)(3). 


205 The effect of NTIA’s recommendation would be that operators of AMT stations transmitting in (һе 
1435-1452 MHz sub-band would be urged to attenuate their stations’ unwanted emissions in the 1400-1427 MHz 
(continued....) 
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Section 87.139 to reflect that decision in Part 87 of the Commission’s rules. Additionally, it requested 
comment on whether AMT operators that cannot meet WRC-07’s recommended unwanted emissions 
level should be required to meet their operational requirements in the 1452-1525 MHz sub-band prior to 
operating in the 1435-1452 MHz sub-band.*” 


78. Comments. АЕТКСС and Boeing, which were the only commenters to address this 
issue, do not oppose NTIA’s recommendation to encourage AMT stations transmitting in the 
1435-1525 MHz band to take all reasonable steps to limit their out-of-band emissions in the 
1400-1427 MHz band to -28 dBW/27 МН?.%7 AFTRCC states that “[w]hile the recommended NTIA 
limit is intended to provide greater protection for passive services over what is currently in the rules, in 
many, and perhaps most, cases, AMT equipment in the field already provides this additional 
attenuation.” However, AFTRCC and Boeing both state that there is no justification for requiring that 
AMT operators access the 1435-1452 MHz sub-band only after first satisfying their spectrum 
requirements above 1452 MHz.” Subsequently, NTIA requested that we require that AMT stations that 
do not meet WRC-07’s recommended unwanted emissions limit attempt to use the 1452-1525 MHz 
sub-band first before operating in the 1435-1452 MHz sub-band.”" 


79. Decision. We adopt our proposal by adding new footnote US338A to the Allocation 
Table. Under footnote US338A, we encourage operators of aeronautical telemetry stations in the 
1435-1452 MHz sub-band to take all reasonable steps to ensure that their AMT transmitters’ unwanted 
emissions power does not exceed -28 dBW/27 MHz in the 1400-1427 MHz band. In addition, we require 
operators of AMT stations that do not meet WRC-07’s recommended unwanted emissions level first 
attempt to operate in the 1452-1525 MHz sub-band before operating in the 1435-1452 MHz sub-band. 
Given that the record indicates that most AMT operations now meet the WRC-07 unwanted emissions 
level, this requirement should not impact most AMT operations. We also amend Section 87.139 by 
adding paragraph (т) to reflect the text of footnote US338A.7"! 


2. Fixed Stations іп the 10.6-10.68 GHz Band 


80. Background. In the U.S. Table, the 10.55-10.6 GHz and 10.6-10.68 GHz bands are 
allocated to the fixed service (FS) on a primary basis for non-Federal use. The 10.6-10.68 GHz band is 
also allocated to the Earth exploration-satellite service (EESS) (passive) for Federal and non-Federal 
use.”'* In order to permit both passive sensors and fixed stations to operate in the 10.6-10.68 GHz band, 
the Commission adopted footnote US265, which requires that fixed stations not exceed an EIRP of 
(Continued from previous page) 
band by an additional 12.31 dB from the existing limit of -15.69 dBW/27 MHz (shown in our rules as 
-55 dBW/3 kHz) to -28 dBW/27 MHz. 


2% WRC-07 NPRM, 27 FCC Rcd at 14650, рага. 136. 


207 See АЕТЕСС Comments at 6 and Boeing Comments at 5-6. We note that while the term “out-of-band 
emissions” is sometimes used when referring to emissions outside of the frequency bands in which a device 
transmits, we use the term “unwanted” emissions, where appropriate throughout this Report and Order, to describe 
the emissions outside of the necessary bandwidth of the transmitting system. 


2% See AFTRCC Comments at 6. 

209 See АЕТЕСС Comments at б and Boeing Comments at 5-6. 

210 See NTIA Final Supplement at 3. 

211 See Appendix D for the text of footnote US338A and Section 87.139(m). 


212 Tn addition, ће 10.6-10.68 GHz band is allocated on a primary basis to the space research service (SRS) 
(passive), and per footnote US310, to the radio astronomy service (RAS), for Federal and non-Federal use. Footnote 
US310 also states that the RAS will not receive protection from fixed stations that are licensed to operate in the one 
hundred most populous urbanized areas, and that the list of observatories operating in this band is contained in 
footnote US131. The proposals in the WRC-07 NPRM do not directly impact SRS or RAS use of the 

10.6-10.68 GHz band. 
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40 dBW and also requires that the power delivered to the antenna of a fixed station not exceed -3 dBW 
per 250 kilohertz.” 


81. Prior to WRC-07, RR 5.482 limited fixed stations that transmit in the 10.6-10.68 GHz 
band to a maximum EIRP of 40 dBW and also limited the power delivered to the antenna of these fixed 
stations to -3 dBW.” WRC-07 revised RR 5.482 to remove the 40 dBW EIRP limit and adopted 
RR 5.482A, which states that Resolution 751 applies to the 10.6-10.68 GHz band. Resolution 751 urges 
administrations to comply with specified sharing criteria when bringing into use fixed stations and 
passive sensors that operate in the 10.6-10.68 GHz band.” NTIA subsequently recommended that we 
amend footnote US265 in furtherance of the WRC-07 actions, e.g., that we urge operators of stations of 
point-to-point systems to limit the maximum transmitter power supplied to the input to the transmitting 
antenna to -15 dBW and the transmitting antenna elevation angle to a maximum of 20°, and that we 
remove the 40 dBW EIRP limit.” 


82. Proposal. The Commission proposed to revise footnote US265 in a manner generally 
consistent with NTIA’s recommendations.”'’ Specifically, the Commission proposed to require that the 
power delivered to the antenna of a fixed stations transmitting in the 10.6-10.68 GHz band not exceed an 
antenna input power of -3 dBW (regardless of the bandwidth that is authorized); to add WRC-07’s 
recommended sharing criteria for fixed point-to-point systems to this footnote;*'* to urge licensees to 
employ automatic transmitter power control (АТРС); to permit licensees holding a valid authorization 
as of the effective date of the Report and Order in this proceeding to continue to operate as authorized; 
and to renumber footnote US265 as US482.° The Commission also stated that if it adopted proposed 


footnote US482, it would amend Section 101.111 of its rules to reflect that decision.” 


83. The Commission also analyzed licensing records in the band and requested comment on 
whether it should adopt additional measures to protect passive receivers.” Specifically, the Commission 


1347 C.F.R. $ 2.106. The maximum allowable EIRP per polarization for fixed stations in the 10.6-10.68 GHz band 
is 40 dBW. 47 C.F.R. $ 101.113(a). 


214 We note that RR 5.482 does not apply in certain (35) countries in ITU Regions 1 and 3 and that the text of 
footnote US265 contains technical restrictions that generally mirror the pre-WRC-07 text of RR 5.482. 


25 We note that, while WRC-12 revised Resolution 751, it did not revise the sharing criteria for the 10.6-10.68 GHz 
band. See ITU Radio Regulations, Resolution 751 (Rev.WRC-12), resolves 1. In particular, Tables 2 and 3 of 
Resolution 751 list the parameters and values for fixed stations of point-to-point and point-to-multipoint systems, 
respectively. 


216 See NTIA WRC-07 Implementation Recommendations at 2 (modification of footnote US265). Our AMT rules 
do not currently address transmitting antenna elevation angles. 


27 WRC-07 NPRM, 27 FCC Red at 14654, para. 147. 


218 Because the Commission relocated the only fixed point-to-multipoint use from the 10.6-10.68 GHz band іп 1993, 
it declined to propose adding the requested advisory language for point-to-multipoint systems and instead proposed 
to prohibit point-to-multipoint use of the 10.6-10.68 GHz band. 


20 Tn a radio employing ATPC, the transmit power is reduced to a level needed for reliable communications. When 
the receiver detects a reduction in signal level, a control signal is sent to the far end transmitter, instructing it to 
increase the power output to compensate for the signal reduction. The power output is limited to the licensed 
(maximum) transmit power. 47 C.F.R. § 101.3. 


20 WRC-07 NPRM, 27 FCC Rcd at 14654, para. 147. 
921 Id. 


222 Recent licensing information shows that at least 96 percent of all FS stations іп the 10.6-10.68 GHz band supply 

not more than -3 dBW of transmitter power to the antenna and that approximately 21 percent of these stations supply 

not more than -15 dBW (31.6 mW) of transmitter power. In addition, while only 41 percent of these transmitters list 
(continued....) 
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asked whether it should prohibit fixed stations with main beam elevation angles greater than 20° from 
transmitting on frequencies in the 10.6-10.68 GHz band; require fixed stations using paired frequencies to 
transmit on frequencies in the 10.6-10.68 GHz band using the lower elevation angle; and require the use 
of ATPC.”” In addition, the Commission observed that many applicants will continue to request -3 dBW 
as the maximum transmitter power delivered to the antenna, and it requested comment on whether it 
should urge licensees to limit the off-axis EIRP above 20° to -10 dBW. Finally, the Commission 
requested comment on whether it should remove or revise the 40 dBW EIRP limit.” 


84. Comments. We received comments from the National Academy of Sciences, through the 
National Research Council’s Committee on Radio Frequencies (hereinafter, CORF) and Comsearch. 
СОКЕ supports the adoption of rules that would: 1) prohibit fixed stations with main beam elevation 
angles greater than 20° from transmitting on frequencies in the 10.6-10.68 GHz band; 2) require fixed 
stations using paired frequencies to transmit on frequencies in the 10.6-10.68 GHz band using the lower 
elevation angle; and 3) require the use of АТРС.?° СОКЕ states that the first two proposals deal with 
transmit angles, which correspond to local Earth incidence angles of the main beams on most 
conical-scanning spaceborne microwave radiometers, and that these actions would therefore protect 
passive sensors that use this band. СОКЕ states that the use of ATPC would reduce the required transmit 
power most of the time, and would therefore have a significant positive effect on reducing radio 
frequency interference. Regarding the proposal to urge licensees to limit off-axis EIRP above 20° 
to -10 dBW, CORF deems this level to be too high and recommends that we follow the recommendations 
in Report ITU-R RS.2096.”” 


85. Comsearch opposes the adoption of a requirement that fixed stations using paired 
frequencies transmit on frequencies in the 10.6-10.68 GHz band using the lower elevation angle. 
Comsearch argues that such a requirement would frustrate efficient frequency planning and serve to limit 
the capacity and growth of point-to-point microwave systems, while in return “do[ing] almost nothing to 


(Continued from previous page) 
an elevation angle, essentially all of these transmitters (all but two of 2,689) have an elevation angle of 20° or less. 
WRC-07 NPRM, 27 FCC Rcd at 14654, para. 148. 


223 The Commission noted that interference simulations indicate that the interference power level would increase by 


approximately 8 dB (from -125 to -117 dBW) when the elevation angles of the main beam of fixed stations are 

increased from 20° to 25°. Further, we note that the ITU-R Report states that “FS elevations above 5° are rare in 
actual operating systems.” See Report ITU-R RS.2096, figure 23, p. 38; first Note, p. 39. Licensing information 
also shows that 98 percent of the transmitters listing an elevation angle have an elevation angle of 5° or less. Id. 


224 14. Note 3 of Resolution 751 reads as follows: “In the case of point-to-point fixed service used for unidirectional 
transmissions for broadcasting applications, the maximum transmitter power at the antenna port may be increased up 
to -3 dBW. For such applications, administrations are urged to limit the off-axis EIRP above 20° elevation to a level 
of -10 dBW.” See ITU Resolution 751, Annex 1, Table 2, n.3. 


25 WRC-07 NPRM, 27 FCC Rcd at 14654, para. 149. 
26 See СОВЕ” ex parte Reply Comments (СОКЕ Reply Comments) at 8-9. 
27 CORF Reply Comments at 9, citing Report ITU-R RS.2096 at pp. 32-35. 
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protect EESS.”*** It argues that the only way to provide “significant benefit” to EESS is by prohibiting 
the use of elevation angles above 20 degrees.”” 


86. Decision. We adopt the proposed changes to footnote US265. Specifically, we restrict 
the transmitter power delivered to the antenna to not more than -3 dBW, add WRC-07’s recommended 
sharing criteria for fixed point-to-point systems (and explicitly restrict use of the 10.6-10.68 GHz band to 
fixed point-to-point systems), urge (but not require) the use of ATPC, and permit licensees holding a 
valid authorization as of the effective date of this Report and Order to continue to operate as authorized. 
Based on the record, we find we should also restrict the elevation angle of the antenna main beam of fixed 
stations that transmit in the 10.6-10.68 GHz band to a maximum of 20°, instead of simply urging 
operators of fixed stations to apply this limit. Doing so will ensure that EESS operations are afforded 
protection, and does not appear to impose a significant burden on existing operations. We do not adopt 
the other proposals that were discussed in the WRC-07 NPRM. Specifically, we find that making ATPC 
use mandatory would impose costs that are unwarranted, given our decision to adopt a 20° elevation angle 
limit. We also find compelling Comsearch’s arguments about the burdens associated with requiring fixed 
stations using paired frequencies to transmit on frequencies in the 10.6-10.68 GHz band using the lower 
elevation angle. By contrast, our decision to adopt of a maximum 20° elevation angle limit will provide 
benefits to EESS operations with little or no effect on 10.6-10.68 GHz band licensees. 


87. We codify this decision by revising the text of footnote US265 апа renumbering this 
footnote as US482. We amend Section 101.111 by adding new paragraph (d)(1) to reflect this decision 
in Part 101 of the Commission’s rules.” 


3. Inter-Satellite Links in the 22.55-23.55 GHz Band 


88. Background. In the U.S. Table, the 22.55-23.55 GHz band is allocated to the fixed 
service, the mobile service, and the inter-satellite service (ISS) on a primary basis for Federal and 
non-Federal use. Footnote US278 states that non-geostationary satellite orbit (NGSO) ISS systems may 
operate in this band on a secondary basis to geostationary inter-satellite links. The 23.6-24 GHz band is 
allocated to the Earth exploration-satellite service (EESS) (passive), radio astronomy service, and space 
research service (passive) on a primary basis for Federal and non-Federal иѕе.! In addition, 

Section 25.202(f)(3) sets forth the unwanted emissions limit in the 23.6-24 GHz band for satellite 
operations in the 22.55-23.55 GHz Бапа. 


228 Comsearch explains that, in frequency planning for point-to-point networks, it is desirable to follow a matched 
high/low frequency plan at each site. A matched high/low plan at a site means that all the transmitters operate in 
one half of the band (10.550-10.615 GHz) and all the receivers operate in the other half of the band 
(10.615-10.680 GHz), or vice versa. While a receiver could be exposed to a high interference level from a 
co-located transmitter, the matched high/low plan provides frequency separation so the transmitter and receiver 
filtering can mitigate the exposure and minimize the potential for interference. Following a matched high/low plan 
also maximizes the number of links and channels that can be used at each site thus allowing for increased capacity 
and growth. 


29 Td. Comsearch also notes that 10 GHz point-to-point antennas rarely use elevation angels above 5 degrees. 
230 See Appendix D for the text of footnote US482 and Section 101.111(d)(1). 


231 The SRS is a radiocommunication service in which spacecraft or other objects in space are used for scientific or 
technological research purposes. 47 C.F.R. § 2.1(c). 


232 47 СЕВ. $ 25.202(f)(3). Except for SDARS terrestrial repeaters, the mean power of unwanted emissions in the 
passive band (23.6-24 GHz) shall be attenuated below the mean output power of the transmitter as follows: 

43 + 10 logio (transmitter power in watts) dB іп any 4 kilohertz band (-43 dBW/4 kHz), the center frequency of 
which is removed from the assigned frequency by more than 250 percent of the authorized bandwidth, which is 
equivalent to an emissions limit of approximately 4 dBW/200 MHz. Id. See n.204, supra, for the methodology 
used to express the existing unwanted emissions limit in Section 25.202(f)(3) over a wider bandwidth. 
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89. In Resolution 750, WRC-07 adopted mandatory unwanted emissions limits of -36 dBW 
in any 200 megahertz of the 23.6-24 GHz EESS (passive) band for NGSO ISS systems that operate in the 
22.55-23.55 GHz band for which complete advance publication information is received by the ITU (i.e., 
its Radiocommunication Bureau) before January 1, 2020, and -46 dBW in any 200 megahertz of the 
23.6-24 GHz EESS (passive) band for NGSO ISS systems that operate in the 22.55-23.55 GHz band for 
which complete advance publication information is received by the ITU on or after January 1, 2020.27 
NTIA recommended that the Commission adopt these mandatory unwanted emissions limits.** 


90. Proposal. In the WRC-07 NPRM, the Commission proposed to implement WRC-07’s 
mandatory unwanted emissions limits for all new NGSO ISS systems that operate in the 22.55-23.55 GHz 
band by adding footnote US145 to the Allocation Table. The Commission stated that if these limits are 
adopted, then new NGSO ISS satellites authorized to transmit in that band for which complete advance 
publication information is received by the ITU’s Radiocommunication Bureau prior to January 1, 2020, 
would be required to attenuate their unwanted emissions in the 23.6-24 GHz band from the Commission’s 
existing limit of -43 dBW/4 kHz (4 dBW/200 MHz) by an additional 40 dB (from 4 to 
-36 dBW/200 MHz). Thereafter, new NGSO ISS satellites authorized to transmit in the band for which 
complete advance publication information is received by the ITU’s Radiocommunication Bureau on or 
after January 1, 2020, would be required to attenuate their unwanted emissions in the 23.6-24 GHz band 
to -46 dBW/200 МН?.25 The Commission also stated that if it adopted proposed footnote US145, then it 
would also amend Section 25.202 to reflect that decision in Part 25 of its rules. Finally, it noted, inter 
alia, that Iridium is the only non-Federal NGSO ISS licensee currently operating in the 22.55-23.55 GHz 
band and that it appears that Iridium’s ISS links do not exceed the permissible interference criteria of 
Recommendation ITU-R RS.1029 for current passive sensors, and requested comment on how the 
proposed limits should apply to Iridium’s satellites on a going-forward basis.”*° 


91. Comments. СОКЕ is the only party to comment on these issues. СОКЕ states that the 
NGSO ISS links in the 22.55-23.55 GHz band are of special interest to it because this band is near the 
23.6-24 GHz band, which is allocated to the RAS and the EESS. СОКЕ states that its members are not 
currently aware of any harm from the existing 22.55-23.55 GHz ISS links to RAS and EESS 
observations, and that its “understanding of the WRC-07 Recommendation is that it is not intended to 
apply to existing NGSO constellations.””*” 


92. Decision. We implement WRC-07’s mandatory unwanted emissions limits in the 
23.6-24 GHz band for all new NGSO ISS systems that will operate in ће 22.55-23.55 GHz band.” We 
codify this decision by adding footnote US145 to the Allocation Table and by amending Section 25.202 
to reflect the text of footnote US145 in Part 25 of the Commission’s rules.”” 


233 See ITU Resolution 750, Table 1-1. 


24 See NTIA WRC-07 Recommendations at 5, footnote USXXX [1.20/ISS 23]. During the coordination process, 
NTIA revised its recommended text to more closely follow Resolution 750 (WRC-07). 


25 WRC-07 NPRM, 27 FCC Rcd at 14643, para. 114. As shown in n.232, supra, an unwanted emissions limit 
of -43 dBW/4 kHz is equivalent to an unwanted emissions limit of approximately 4 dBW/200 MHz. For authorized 
bandwidths larger than 20 megahertz, additional attenuation of unwanted emissions would be required. 


236 Tridium Constellation LLC (Iridium) is licensed to operate NGSO ISS links in the 23.18-23.38 GHz sub-band as 
part of its MSS system (Call Sign 52110). See generally WRC-07 NPRM, 27 FCC Rcd at 14643, para. 115. 


27 See CORF Reply Comments at 5. 


238 Tridium has applied to modify its NGSO MSS space station authorization to launch and operate next-generation 
satellites. See IBFS File No. SAT-MOD-20131227-00148. Any authorized next-generation Iridium satellites would 
be required to comply with the applicable out-of-band emissions limits in new Section 25.202(i). 


29 See Appendix D for the text of footnote US145 and Section 25.202. 
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4. Fixed Stations in the 31-31.3 GHz Band 


93. Background. In the U.S. Table, the 31-31.3 GHz band is allocated to the fixed service 
(FS) and mobile service (MS) оп a primary basis for non-Federal use™ and this frequency band is 
licensed pursuant to Part 101 Subpart L of the Commission’s rules — Local Multipoint Distribution 
Service (LMDS).™! The adjacent 31.3-31.8 GHz band is allocated to the Earth exploration-satellite 
service (EESS) (passive), radio astronomy service, and space research service (passive) on a primary 
basis, and per footnote US246, “no station shall be authorized to transmit” in this band. 


94. In Resolution 750, WRC-07 adopted a mandatory unwanted emissions limit of -38 dBW 
in any 100 megahertz (-38 dBW/100 MHz) of the 31.3-31.5 GHz EESS (passive) band for FS stations 
that operate in the 31-31.3 GHz band and are brought into use after January 1, 2012.42 NTIA 
recommends that the Commission adopt WRC-07’s mandatory unwanted emissions limit for fixed 
stations transmitting in the 31-31.3 GHz Бапа?” 


95. Proposal. In the WRC-07 NPRM, the Commission noted that WRC-07’s mandatory 
unwanted emissions limit of -38 dBW/100 MHz was chosen because EESS (passive) systems in the 
31.3-31.5 GHz EESS (passive) band need to operate in the entire 200 megahertz bandwidth and cannot 
implement a guardband at the lower edge of the Бапа. The Commission also observed that if 
WRC-07’s unwanted emissions limit is adopted, fixed stations transmitting in the 31-31.3 GHz band 
would be required to attenuate their unwanted emissions in the 31.3-31.5 GHz EESS (passive) band as 
follows: By an additional 15 dB (from -23 to -38 dBW/100 MHz) for stations in the 31-31.075 GHz band 
(lower LMDS Block B); up to an additional 41 dB (from 3 to -38 dBW/100 MHz) for stations in the 
31.075-31.225 GHz band (LMDS Block A); and up to an additional 61 dB (from 23 to 
-38 dBW/100 MHz) for stations in the 31.225-31.3 GHz band (upper LMDS Block В), 


96. The Commission stated that adoption of WRC-07’s mandatory unwanted emissions limit 
for fixed stations transmitting in the 31-31.3 GHz band may be unnecessary to satisfy the operational 
requirements of EESS (passive) systems in ITU Region 2, because unlike in ITU Regions 1 and 3, no 
station can be authorized to transmit in the 31.5-31.8 GHz band in Region 2.” Accordingly, the 


240 The 31-31.3 GHz band is also allocated to the standard frequency and time signal-satellite service 
(space-to-Earth) on a secondary basis for Federal and non-Federal use. Footnote US342 states that, in making 
assignments to stations of other services to which the 31.2-31.3 GHz sub-band is allocated, all practicable steps shall 
be taken to protect the radio astronomy service from harmful interference. Footnote US211 states that in the 
31-31.3 GHz band, applicants for airborne or space station assignments are urged to take all practicable steps to 
protect radio astronomy observations in adjacent bands from harmful interference. 


24 In 1996, the Commission designated the 27.5-28.35 and 29.1-29.25 GHz (limited to transmissions in the 
hub-to-subscriber direction) bands for use by LMDS systems, and in 1997, designated the 31-31.3 GHz band for 
LMDS use. In 1998, the Commission finalized the LMDS rules and auctioned this spectrum (see Auction 17) as 
Block A (27.5-28.35, 29.1-29.25, and 31.075-31.225 GHz) and Block B (31-31.075 and 31.225-31.3 GHz). These 
actions were taken in CC Docket No. 92-297. The rules are codified in 47 C.F.R. Part 101 Subpart L – Local 
Multipoint Distribution Service. 


242 See ITU Resolution 750, Table 1-1. This limit does not apply to such stations that have been authorized prior to 
January 1, 2012. Id. 


243 See NTIA WRC-07 Recommendations at 5, footnote USXXX [1.20/FS 311. 
24 WRC-07 NPRM, 27 FCC Red at 14646, para. 124. 
25 WRC-07 NPRM, 27 FCC Rcd at 14646, para. 123 (for the conditions assumed in developing this statement). 


Мб WRC-07 NPRM, 27 FCC Rcd at 14646-47, рага. 125. Because the EESS (passive) band is wider in the United 
States (and the rest of ITU Region 2) than it is in ITU Regions 1 and 3, the Commission anticipated that EESS 
systems would be capable of accepting a higher level of unwanted emissions from Commission-licensed fixed 
stations in the adjacent 31-31.3 GHz band than the WRC-07 Final Acts permit. See id. 
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Commission proposed to urge licensees of fixed stations in the 31-31.3 GHz band to limit the maximum 
elevation angle of the antenna main beam to 20° and employ automatic transmitter power control (ATPC) 
to limit the power of the stations’ unwanted emissions in the 31.3-31.8 MHz band by adding footnote 
NG60 to the Allocation Table.” The Commission further stated that if it adopted proposed footnote 
NG60, it would also amend Section 101.111 to reflect that decision in Part 101 of the Commission’s 
rules.” 


97. In making this proposal, the Commission stated that it was aware that ITU 
Resolution 750 states that long-term protection of EESS (passive) sensors in the 31.3-31.5 GHz and other 
bands is vital to weather prediction and disaster management.” The Commission solicited comment оп 
whether it should adopt WRC-07’s mandatory unwanted emissions limit for the 31-31.3 GHz band or, 
alternatively, the Commission’s widely-used unwanted emissions limit, which for comparison purposes 
can be stated as -23 dBW/100 MHz.”° The Commission requested comment on whether there are other 
mitigation techniques which would be less burdensome to FS licensees and whether it should limit the 
non-Federal MS allocation in the 31-31.3 GHz band to the mobile service except aeronautical mobile 
service (i.e., delete the unused aeronautical mobile service allocation).””! 


98. Comments. CORF is the only party to comment on this issue. CORF supports adoption 
of the ITU limit. It opposes the Commission’s alternative proposal because it would permit higher levels 
of unwanted emissions in the 31.3-31.8 GHz band (i.e., -23 dBW/100 MHz, which is 15 dB higher than 
the ITU limit of -38 dBW/100 MHz).”” CORF argues that such a large increase in unwanted emissions is 
likely to harm passive service observations in the 31.3-31.8 GHz band. Furthermore, CORF contends that 
Resolution 750 reflects the understanding that relaxation of this ITU limit would harm worldwide efforts 
to provide reliable quantitative atmospheric, oceanic, and land measurements. CORF further notes that 
although ITU Resolution 750 is crafted around the EESS (passive) service, the 31.3-31.8 GHz band is 
also an important RAS band that is used in determining the structure and evolution of the early universe. 


99. Decision. We adopt WRC-07’s mandatory unwanted emissions limit for new fixed 
stations transmitting in the 31-31.3 GHz band. To ensure that equipment meeting this new requirement is 
designed, authorized, and manufactured in an orderly manner, we delay this rule from taking effect until 
three years from the effective date of this Report and Order. As such, this rule will not apply to 
previously constructed facilities or to new facilities authorized prior to that date. We codify our decision 


%7 WRC-07 NPRM, 27 FCC Rcd at 14646-47, para. 125. 


248 Td. The Commission noted that the ITU Radio Regulations permit non-conforming operations оп a non- 
interference basis. Therefore, for the United States to remain in compliance with its ITU treaty obligations without 
adopting WRC-07's mandatory unwanted emission limits for any radio service and frequency band, the Commission 
must determine that non-Federal stations operating in accordance the Commission’s rules will not cause harmful 
interference to passive sensors operating in accordance with the International Table and other provisions of the ITU 
Radio Regulations. See ARINC v. FCC, 928 F.2d 428, 443-44 (D.C. Cir., 1991). See also Cable and Wireless v. 
ЕСС, 166 F.3d 1224, 1230 (D.C. Cir., 1999); Katel Limited Liability Со. у. AT&T, 607 F.3d 60, 67 (274 Cir., 2010) 
(addressing the treaty status of the ITU Radio Regulations). Id. at n. 229. 


See ITU Resolution 750 (Rev. WRC-12) at considering f). WRC-07 NPRM, 27 FCC Rcd at 14647, para. 126. 


250 Specifically, the Commission solicited comment on whether it should adopt following emissions limit: For all 
new stations in the 31-31.3 GHz band, the power of any emissions іп апу 1 megahertz of the 31.3-31.8 GHz band 
shall be attenuated below the transmitter power (P) within the licensed bands of operation, in watts, by a factor of 
not less than 43 + 10 log (P) dB (-43 dBW/MHz), which is equivalent to -23 dBW/100 MHz. 


21 WRC-07 NPRM, 27 FCC Rcd at 14647, para. 126. 
22 See CORF Reply Comments at 7-8. 
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by adding new footnote NG60 to the Allocation Table. We also amend Section 101.111 by adding 
paragraph (d)(2) in order to reflect the text of footnote NG60 in Part 101 of the Commission’s rules. 


р. Other Issues 
1. VHF Maritime Mobile Band (156-162 MHz) 


253 


100. In this section, we implement our proposed actions for the VHF maritime mobile band 
(156-162 МН2),4 except that, based оп our review of the NTIA WRC-12 Implementation 
Recommendations, we: 1) decline to adopt two of the proposed changes, as discussed below; and 2) 
implement the WRC- 12 allocation changes in the two bands currently used by Automatic Identification 
Systems (А18). By these actions, together with our proposals in the WRC-12 Notice, below, we fully 
address NTIA’s recommendations for the VHF maritime mobile band. We received no public comment 
on our proposals for that band. Table 1, below, provides an overview of the channels in the maritime 
mobile service (MMS) that we address in this proceeding. 


Table 1: VHF Maritime Mobile Band Channels Addressed in this Proceeding 

Channel | Center Frequency | 25 Kilohertz-wide Band | Action 

10 156.500 MHz 156.4875-156.5125 MHz | Partially reallocate for fixed and land mobile use 
70 | 156.525 MHz 156.5125-156.5375 MHz | Allocate the band to the MMS (distress, urgency, 

safety, and calling via digital selective calling) and 

add reference to RR 5.111 (search and rescue) 

156.5375-156.5625 MHz | Partially reallocate for fixed and land mobile use 


156.550 MHz 


75 | 156.775 MHz 156.7625-156.7875 MHz | Propose for Satellite-AIS use (AIS 3) 
16 156.800 MHz 156.7875-156.8125 MHz | Add reference to RR 5.111 

76 | 156.825 MHz 156.8125-156.8375 MHz | Propose for Satellite-AIS use (AIS 4) 
AIS 1 161.975 MHz 161.9625-161.9875 MHz | Implement the WRC-12 Final Acts 
AIS 2 162.025 MHz 162.0125-162.0375 MHz 


a. 156.2475-156.7625 MHz 


101. І this sub-section, we adopt the proposals regarding this band that the Commission made 
in the WRC-07 NPRM, except as described below.” First, we amend the U.S. Table by: 1) dividing the 
156.2475-156.7625 MHz band into three bands (156.2475-156.5125 MHz, 156.5125-156.5375 MHz, and 
156.5375-156.7625 MHz); 2) allocating the new 156.5125-156.5375 MHz band (channel 70 with the 
center frequency 156.525 MHz) to the MMS on a primary basis for Federal and non-Federal use; 

3) restricting the use of the MMS allocation in the 156.5125-156.5375 MHz band to distress, urgency, 
safety, and calling via digital selective calling (DSC); and 4) maintaining the existing primary MSS 
allocation for non-Federal use in the 156.2475-156.5125 MHz and 156.5375-156.7625 MHz bands. 


102. Second, we allocate the 156.4875-156.5125 MHz and 156.5375-156.5625 MHz bands 
(50 kilohertz in total) to the fixed and land mobile services on a primary basis for non-Federal use in 
VHF Public Coast Station Areas (VPCAs) 10-42. In making these allocations, we require that the use 
of these bands by the fixed and land mobile services not cause harmful interference to, nor claim 


253 See Appendix D for the text of new footnote NG60 and Section 101.111(d)(2). 

24 WRC-07 NPRM, 27 FCC Rcd at 14612-17. 

25 See NTIA WRC-12 Implementation Recommendations at р. 25, footnote US [replace US52/55] at рага. (с). 
20 WRC-07 NPRM, 27 FCC Rcd at 14614-16, paras. 32-38. 


27 The land mobile service is a mobile service between base stations and land mobile stations or between land 
mobile stations. 47 C.F.R. § 2.1(c). 
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protection from, the maritime mobile VHF radiocommunication service. We codify these decisions by 
adding footnote US227 to the Allocation Table. 


103. Third, we make the frequencies 156.525 MHz (channel 70) and 156.800 MHz 
(channel 16) available for search and rescue (SAR) operations that involve manned space vehicles by 
adding references to RR 5.111 in the bands within the U.S. Table that contain these frequencies, i.e., the 
156.5125-156.5375 MHz and 156.7625-156.8375 MHz bands. 


104. Fourth, we re-insert RR 5.226 (previously numbered as RR 5.227) into the U.S. Table 
and delete footnote US226. Fifth, we correct two grammatical/typographical errors in the text of NG117 
and renumber that footnote as NG22.”** 


105. Sixth, we simplify the U.S. Table by combining the text from footnotes US77 (which 
specified that certain channels could be assigned to Federal stations in the MMS) and US106 (which 
specified the frequency to be used for environmental communications) and number the resultant footnote 
as US52. We also permit aircraft stations to use the frequency 156.3 MHz for search and rescue 
operations and other safety-related communications. However, based on our review of the NTIA 
WRC- 12 Implementation Recommendations, we decline to adopt two of the proposed changes in new 
footnote 0852 because those modifications would be inconsistent with NTIA’s recommendations. 
Specifically, we decline to adopt proposed paragraph (c), which pertains to MMS use of 156.775 (channel 
75) and 156.825 MHz (channel 76), because WRC-12 designated these frequencies for AIS use. We also 
decline to adopt proposed paragraph (a), which would have limited Federal use of the frequency 
156.375 MHz to the Lower Mississippi River. In the next sub-section, we address NTIA’s recommended 
restrictions on AIS operations and codify our decision in new footnote 17552. 


b. Extending Automatic Identification System (AIS) Capabilities 


106. Background. In the U.S. Table, the two existing AIS bands (AIS 1 at 
161.9625-161.9875 MHz with center frequency 161.975 MHz and AIS 2 at 162.0125-162.0375 MHz with 
center frequency 162.025 MHz) are allocated to the MMS on a primary basis for Federal and non-Federal 
use. AIS is a maritime navigation safety communications system standardized by the ITU and adopted by 
the International Maritime Organization.” Footnote US228 specifies that the use of these bands is 
restricted to AIS emissions only, except that grandfathered non-Federal stations may continue to use the 
AIS 1 band for non-AIS purposes on a primary basis for various periods of time.” 


107. © WRC-07 adopted RR 5.227A, which stated that the AIS 1 and AIS 2 bands are also 
allocated to the mobile-satellite service (MSS) (Earth-to-space) on a secondary basis for the reception of 
AIS emissions from stations operating in the MMS.” In 2009, the International Maritime Organization 
(IMO) modified the format of AIS Class A position report messages to add a distress indicator in the 


258 Specifically, we replace the phrases “frequency 156.050 and 156.175 MHz” and “port operating” with the 
phrases “frequencies 156.050 and 156.175 MHz” and “port operations,” respectively. 


°° 47 СЕВ. $ 80.5. 


260 On March 3 1, 2015, Commission staff conducted a ULS search of the AIS 1 band апа found that two site-based 
private land mobile radio licensees are the only non-AIS operations currently authorized to transmit in the band. 
Both operate under the grandfathering provisions of footnote US228. Frontier Refining LLC is authorized to 
operate a mobile relay station in Cheyenne, Wyoming. See call sign WNQQ375 (expires on Sept. 4, 2021). The 
State of Arizona is authorized to operate 3 control stations at fixed locations, 5 control stations at temporary 
locations statewide, and 300 mobile units statewide. See call signs WPGA967, WPGA968, WPGA969, and 
WPGAQ70 (all of which expire on Nov. 30, 2024). 


261 While AIS was designed as a terrestrial system, it was later found that AIS emissions from ship stations could be 
received by space stations іп the MSS. For background, see “Satellite AIS – Developing Technology or Existing 
Capability?” available at http://ro.uow.edu.au/cgi/viewcontent.cgi?article=1543&context=lawpapers. 
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navigation status field.” To support maritime safety requirements and to recognize this IMO decision, as 
well as to support the safety aspect of AIS use by search and rescue aircraft, the United States proposed 
that WRC-12 allocate the AIS 1 and AIS 2 bands to the MSS (Earth-to-space) and the aeronautical mobile 
(off-route) service (AM(OR)S) оп a primary and co-equal basis with the MMS in all Regions.”” As part 
of its proposal, the U.S. also recommended that: 1) use of these bands by the MMS and MSS (Earth-to- 
space) be restricted to AIS emissions; 2) use of these bands by the AM(OR)S be restricted to AIS 
emissions from search and rescue (SAR) aircraft; and 3) AIS operations “shall not constrain the operation 
of stations in services allocated in the adjacent bands.” 


108. | WRC-12 adopted the U.S. proposals with a couple of minor differences. First, the use 
restrictions for the AIS 1 and AIS 2 bands іп RR 5.228C — which limit use of the MMS and MSS (Earth- 
to-space) allocations to AIS operations only and of the AM(OR)S allocation to AIS emissions from SAR 
aircraft — are worded slightly different than the U.S. proposals.” Second, WRC-12 adopted a 
grandfathering clause for fixed and mobile services use of the AIS 1 and AIS 2 bands in RR 5.228D that 
the U.S. did not propose.” Specifically, RR 5.228D states that the AIS 1 and AIS 2 bands may continue 
to be used by the fixed and mobile services on a primary basis until January 1, 2025, at which time these 
allocations will no longer be valid.” 


109. Proposal. In the WRC-07 NPRM, the Commission proposed to add КК 5.227A to the 
AIS 1 and AIS 2 bands in the U.S. Table, but emphasized the secondary status of satellite operations in 
these bands.” It also proposed to update footnote US228 by removing paragraph (с), which specifies a 
now-passed March 2, 2011 sunset date for certain non-Federal geographical operations, and renumbering 
the footnote as US228D. 


262 See IMO REPORT OF THE SUB-COMMITTEE ON SAFETY OF NAVIGATION ON ITS FIFTY-FIFTH SESSION, 
МАУ 55/21/Add.1, Oct. 22, 2009, at 51 (available at http://www.srs.sg/docs/default-source/reports-of-sub- 
committee-meetings/nav55-21-add1.pdf?sfvrsn=2). 


263 As a consequence of its proposal to allocate these bands to the MSS (Earth-to-space) on a primary basis, the U.S. 


also proposed that RR 5.227A be removed from the International Table. See U.S. Proposals for WRC-12, First 
Tranche, Agenda Item 1.10. 


264 Tn support of its proposal, the U.S. stated that IMO Resolution MSC 74(69) required that AIS “...improve the 
safety of navigation by assisting in the efficient navigation of ships, protection of the environment, and operation 
of Vessel Traffic Services (VTS)” and that modifying the Radio Regulations to reflect the AIS frequencies “is 
critical to search and rescue, safety of navigation, and the safe movement and tracking of vessels, which are vital 
to the future of maritime safety.” It further claimed that the proposal “specifically addresses the need to recognize 
the safety aspect of AIS use by search and rescue aircraft authorized by Appendix 18 of the Radio Regulations 
and ITU-R Recommendation M.1371-3, and recognizes the decision by the [IMO] to include a distress indicator 
in the navigation status field of AIS Class A position report messages.” The U.S. specified use restrictions for the 
AIS 1 and AIS 2 bands in two footnotes, 5.А01 апа 5.A02. Id. 


265 Specifically, WRC-12 combined the text from the two footnotes that the United States proposed (5.A01 and 
5.A02) and simplified the resultant text. In addition, WRC-12 did not adopt the U.S.’s proposed phrase “operating 
in accordance with Appendix 18,” pertaining to SAR aircraft operations, and decided that AIS operations in these 
bands “shall not constrain the development and use of the fixed and mobile services operating in the adjacent 
frequency bands” (whereas the U.S. proposed “shall not constrain operation of stations in services allocated in the 
adjacent frequency bands”). 


26 See WRC-12 Final Acts at p. 19 (RR 5.228C and RR 5.228D). 


267 RR 5.228D also states that, inter alia, administrations are encouraged to make all practicable efforts to 
discontinue the use of the AIS 1 and AIS 2 bands by the fixed and mobile services prior to the transition date. Id. 


268 Tn particular, the Commission stated that licensees must be prepared to accept any interference to the reception of 
mobile signals in the AIS 1 and AIS 2 bands from the operations of adjacent-band terrestrial services operating in 
accordance with the terms of their licenses. WRC-07 NPRM, 27 FCC Rcd at 14617, para. 41. 
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110. Тһе Commission also solicited comment in the WRC-07 NPRM on whether it should 
implement the WRC-12 allocation decisions with regard to the AIS 1 and AIS 2 bands — i.e., the 
modifications designed to promote maritime safety interests.” It did not receive any comments that 
addressed this issue. However, we note that the NTIA WRC-12 Implementation Recommendations do 
address this issue.” First, NTIA recommends that we implement ће WRC-12 Final Acts by allocating 
the AIS 1 and AIS 2 bands to the AM(OR)S and MSS (Earth-to-space) оп a primary basis for Federal and 
non-Federal use, that use of these bands by the MMS and the MSS (Earth-to-space) be restricted to AIS 
emissions only, and that use of these bands by the AM(OR)S be more specifically restricted to AIS 
emissions from search and rescue aircraft.”! Second, NTIA recommends that we add references to 
RR 5.228C and RR 5.228D in the U.S. Table. Third, NTIA recommends that we extend the sunset date 
for the two licensees that operate non-AIS equipment in the AIS 1 band from March 2, 2024 to January 1, 
2025.22 Fourth, NTIA recommends that we combine the text from revised footnote US228 with the text 
from its proposed footnote US[replace US52/55] along with new text that pertains to other bands.” 


111. Decision. Based on NTIA’s recommendations, we implement the WRC-12 Final Acts in 
the two existing AIS bands as follows. First, consistent with both the WRC-07 NPRM and with the U.S. 
Proposals for WRC-12, we allocate the AIS 1 and AIS 2 bands to the AM(OR)S and MSS 
(Earth-to-space) on a primary and co-equal basis with the MMS for Federal and non-Federal use, limited 
to the transmission of AIS emissions, and add a reference to RR 5.228C in the U.S. Table. This action 
provides the allocations that are necessary to support maritime safety requirements. Specifically, the 
primary AM(OR)S and MSS (Earth-to-space) allocations support the IMO’s decision to include a distress 
alert notification within AIS Class A position report messages. 


112. Second, we revise the text of footnote US228 by applying the existing MMS restriction to 
AIS emissions to the new MSS (Earth-to-space) allocation.” We also restrict the use of these 
frequencies by the AM(OR)S to AIS emissions from search and rescue aircraft operations. We also 


269 Га. 


270 See NTIA WRC-12 Implementation Recommendations at р. 25, US[replace US52/55]. As background, we note 
that there is a significant Federal interest in the AIS 1 and AIS 2 bands. In September 2008, the Commission 
adopted additional measures for domestic implementation of AIS. Amendment of the Commission’s Rules 
Regarding Maritime Automatic Identification Systems, WT Docket No. 04-344, Second Report and Order, 23 FCC 
Red 13711, para. 1 (2008) (AIS 2nd R&O); Erratum, 24 FCC Red 3241 (2009). With regard to this proceeding, the 
Commission’s most significant decisions in that Order were to designate the 162.0125-162.0375 MHz band for 
exclusive AIS use throughout the Nation and to determine that only Federal entities can operate AIS base stations. 
See AIS 2nd R&O, 23 FCC Red at 13712, para. 1. In addition, in accordance with the Maritime Transportation 
Security Act, the Commission specified that the U.S. Coast Guard regulates AIS carriage requirements for 
non-Federal ships. These requirements are codified at 33 C.F.R. §§ 164.46, 401.20. See 47 C.F.R. § 80.393. 


211 See NTIA WRC-12 Implementation Recommendations at p.12 (for U.S. Table entries) and p.25 (for 
recommended footnote US[replace US52/55]). 


272 We note that recommended footnote US[replace US52/55] includes the following sentence: “AIS 2 may continue 
to be used by non-federal fixed and mobile services until 1 January 2025, at which time this fixed and mobile 
service allocation is no longer valid.” Because there аге no grandfathered operations authorized in the AIS 2 band, 
we believe that NTIA intended to recommend that this grandfathering provision apply to the AIS 1 band. 


273 The new text that МТІА recommends pertains to the 156.7625-156.7875 MHz (AIS 3) and 156.8125-156.8375 
MHz (AIS 4) bands, which we seek comment on in the WRC-12 Notice. See paras. 198-205, infra. 


274 Specifically, the pertinent part of the opening sentence in footnote US228 reads as follows: “The use of the bands 
161.9625-161.9875 MHz (AIS 1 with center frequency 161.975 MHz) and 162.0125-162.0375 MHz (AIS 2 with 
center frequency 162.025 MHz) by the maritime mobile service is restricted to Automatic Identification Systems 
(AIS)...” 


4226 


Federal Communications Commission FCC 15-50 


further simplify the grandfathering text that is currently in footnote US228.°” In doing so, we retain the 
existing March 2, 2024 sunset date by which all non-AIS operations must cease operations in the AIS 1 
band because RR 5.228D encourages us “to make all practicable efforts to discontinue the use of these 
bands by the fixed and mobile services prior to the transition date.” We place the revised text of US228 
into new footnote 17552 (discussed above in paragraph 105) as new paragraph (а). Finally, we decline 
to add a reference to RR 5.228D in the U.S. Table. We do not need to list this international footnote in 
the U.S. Table because paragraph (a) of new footnote US52 will codify our decision to grandfather the 
only non-AIS uses in these bands. 


113. We also update Section 80.371(c) of our rules by removing the second and last sentences 
from note 3 (which conveys the same now-obsolete grandfathering information that was listed in 
paragraphs (a) апа (с) of footnote US228). See Appendix D for the text of footnote 0552 and 
Section 87.371(c). 


114. Table 2, below, depicts the AIS 1 and AIS 2 bands as they currently exist in U.S. Table, 
and as we have amended them herein. In the WRC-12 Notice, below, we seek comment on the remainder 
of NTIA’s recommendations that pertain to the VHF maritime mobile Бапа.” 


Table 2: Implementing the WRC-12 Final Acts in the AIS 1 and AIS 2 Bands 
Existing U.S. Table Adopted U.S. Table 
161.9625-161.9875 161.9625-161.9875 
MARITIME MOBILE (AIS) US228 AERONAUTICAL MOBILE (OR) (AIS 1) 
MARITIME MOBILE (AIS 1) 
MOBILE-SATELLITE (Earth-to-space) (AIS 1) 


5.228C US52 

162.0125-162.0375 162.0125-162.0375 

MARITIME MOBILE (AIS) US228 AERONAUTICAL MOBILE (OR) (AIS 2) 
MARITIME MOBILE (AIS 2) 
MOBILE-SATELLITE (Earth-to-space) (AIS 2) 


5.228С 0552 


2. Additional Federal Coordination Areas іп the 17.7-20.2 GHz Range 


115. Background. In this section, we address NTIA’s request for new coordination areas іп 
the frequency bands that comprise the 17.7-20.2 GHz range and its effect on non-Federal terrestrial users 
in the 17.7-19.7 GHz range.”” As background, the frequency bands that comprise the smaller 
17.8-20.2 GHz range are allocated to the fixed-satellite service (FSS) on a primary basis for Federal use, 
restricted to space-to-Earth transmissions (downlinks). In addition, non-Federal fixed stations operate 
throughout the 17.7-19.7 GHz range. The 17.7-17.8 GHz, 17.8-18.3 GHz, and 19.3-19.7 GHz bands 


275 TIn n.260, supra, we described the two licensees currently operating non-AIS equipment in the AIS 1 band. Based 
on this review, we revise the grandfathering text in footnote US228 to read as follows: Frequencies in the AIS 1 
band may continue to be used by non-Federal base, fixed, and land mobile stations until March 2, 2024. 


276 Consequently, we remove footnote US228 from the Allocation Table. 
27 See paras. 198-205, infra. 


27% The 17.7-19.7 GHz range is displayed as six discrete frequency bands in the non-Federal Table. In the Federal 
Table, this range is displayed as four frequency bands (which also encompass frequencies from 19.7 GHz to 
20.2 GHz). 
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(18 GHz FS bands) are allocated to the fixed service (FS) оп a primary basis for non-Federal use.”” 
Footnote NG144 provides for continued operations of previously-licensed (i.e., grandfathers incumbent) 
fixed stations in the 18.3-19.3 GHz range, and also grandfathers incumbent fixed stations operating under 
an older band plan in the 18 GHz FS bands (specifically, wide-band FS operations in the 17.7-17.8 GHz, 
17.8-18.3 GHz, and 19.3-19.7 GHz bands). 


116. | While the general practice is to coordinate all operations in Federal/non-Federal shared 
bands with NTIA, the Commission currently coordinates only those non-Federal terrestrial applications in 
the 17.7-19.7 GHz range that are within the Denver, Colorado and Washington, D.C. areas. This 
coordination requirement is further limited in the 17.7-17.8 GHz band, by the terms of footnote US401, to 
FS applications that support Multichannel Video Programming Distributor (MVPD) operations. These 
coordination areas are defined in Section 1.924(e) for Part 101 applicants, in Section 74.32 for Television 
Broadcast Auxiliary Station applicants, and in Section 78.19(f) for Cable Television Relay Service 
(CARS) applicants.” NTIA requests that we extend this coordination requirement to San Miguel, 
California and Guam, stating that these modifications would serve the purpose of advancing, supporting, 
and accommodating the national defense.”*' 


117. Proposal. In the WRC-07 NPRM, the Commission proposed to amend footnote 175401 
and Sections 1.924(e), 74.32, and 78.19(f) of the Commission’s rules. By doing so, we would add the 
coordination areas requested by NTIA, and update our rules to remove an unused area near Denver that 
could be used by CARS and otherwise more accurately reflect the limited areas where the Federal 
coordination requirement is now in place.*” The Commission discussed the proposed locations, noted 
that NTIA had stated that in virtually all of the limited number of cases where interference was predicted 
the Federal Government worked directly with the applicant to develop a plan to mitigate interference and 
satisfy the applicant’s communications requirements with little or no impact on the applicant, and 
tentatively concluded that the public interest justified the additional protected coordination агеаѕ.г* The 
Commission also noted that there is a longstanding agreement between the Commission and NTIA that 
only a limited number of sites for Federal receiving earth stations will be protected from harmful 
interference in the 17.8-20.2 GHz range and tentatively found that no additional primary Federal earth 
station sites beyond the two being considered in this proceeding should be authorized in the 17.8-18.3 
GHz and 19.3-19.7 GHz bands.** The Commission also proposed to amend the text of the rules to bring 
better consistency between them and to also update Һет. This would help preserve non-Federal FS 
use of these frequencies. In addition, the Commission proposed to update footnote NG144 and to 
renumber it as US139.**° It sought comment on whether the coordination requirements for MVPD 
operations in Section 74.32, and references in Section 1.924 to MVPD operations pursuant to Parts 74 
and 78, are still relevant, and, if not, whether they should be removed from the Commission’s rules.” 


29 The 17.7-17.8 GHz band (Earth-to-space) and the 18.3-19.7 GHz range (space-to-Earth) are allocated to the FSS 
on a primary basis for non-Federal use. The 18.6-18.8 GHz band is also allocated to the Earth exploration-satellite 
service (passive) and space research service (passive) on a primary basis for Federal and non-Federal use. 


280 47 C.F.R. $$ 1.924(e), 74.32, 78.19(f). 


281 See Letter from Karl В. Nebbia, Associate Administrator, Office of Spectrum Management, NTIA, to 
Julius P. Knapp, Chief, OET, ET Docket No. 12-338, filed July 30, 2012, at 1-2. 


282 WRC-07 NPRM, 27 FCC Rcd at 14634-35, paras. 92, 94-96. 
283 Td. 

254 Td. at 14635, para. 95. 

285 Td. 

286 Td. at 14635, para. 96. 

207 Td. 
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118. Comments. Boeing and Comsearch commented on these issues. Boeing has no objection 
to the proposal to include two additional two sites within the coordination requirements for the 


17.7-19.7 GHz range and supports our tentative conclusion regarding no additional coordination areas.” 


119. | Comsearch does not explicitly object to our proposal, although it suggests that the 
addition of new coordination areas will serve to discourage future non-Federal FS applicants from 
applying for frequencies in the 18 GHz FS bands and, ultimately, will suppress FS иѕе.* Comsearch 
says that we can promote more efficient use of this spectrum by seeking a commitment from DOD to 
respond to coordination requests in a “reasonable time frame” (which it suggests as 30 days), and by 
allowing for conditional authorization of applications that “include evidence of successful pre-clearance 
from DOD.””” 


120. Decision. We adopt our proposal to add the San Miguel, California and Guam 
coordination areas to the Allocation Table and to Sections 1.924(e), 74.32, and 78.19(f) of the 
Commission’s rules. We also adopt our proposal to amend footnote US334 by limiting the primary 
allocation status of Federal earth stations to the Denver, Washington, DC, San Miguel, and Guam 
coordination areas; however, on our own motion, we apply these geographic restrictions across the entire 
17.8-20.2 GHz range (instead of the just 17.8-18.3 GHz апа 19.3-19.7 GHz bands).”' In taking this 
action, we do not preclude the consideration of a limited number of future Federal earth stations that 
would support critical national security requirements.”” We expect that NTIA will carefully coordinate 
any future sites with the Commission to ensure minimal impact to fixed stations. 


121. In order to simplify and clarify our decision in the Allocation Table, we move the 
coordination requirement for fixed stations that support MVPD operations in the 17.7-17.8 GHz band 
from footnote US401 to US334. By this action, we require that if the station or proposed station is 
located in whole or in part within the Denver, Washington, DC, San Miguel, or Guam coordination area, 
any application for a new station license to provide MVPD operations in the 17.7-17.8 GHz band or to 
operate in the 17.8-19.7 GHz band for any service, or for modification of an existing station license in 
these bands that would change the frequency, power, emission, modulation, polarization, antenna height 
or directivity, or location of such a station, must be coordinated with NTIA before an authorization will 
be issued. We are convinced that this action is necessary to support important national defense interests, 
as described by NTIA. See Appendix D for the revised text of footnote US334. 


122. Ме decline to make any of the coordination and authorization process changes suggested 
by Comsearch. We agree with NTIA that our existing procedures — in particular the FAS coordination 
process and its established standards for timely review — represent the most appropriate mechanism for 
accommodating the differing Federal/non-Federal interests in the Бапа. Currently, NTIA responds to 
an assignment request through the existing process within nine business days on average, unless the 


288 See Boeing Comments at 5. 


289 See Comsearch Comments at 1-7. Comsearch bases its conclusion on an analysis of existing frequency use in the 
Denver and Washington areas and in other areas that are not subject to coordination. 


290 Td. at 4. 


291 This clarification reflects the terms of the longstanding agreement with NTIA and is consistent with NTIA’s 
request. Because of a pending NTIA request that concerns Federal earth stations that operate with non-Federal 
space stations in certain frequency bands, we also clarify that, in the bands between 17.8 GHz and 20.2 GHz, 
Federal earth stations “operating with Federal space stations” shall be authorized on a primary basis only in the four 
areas discussed herein. 


°°? No other Federal receiving earth stations in the 17.8-20.2 GHz band are planned at this time. 


293 


See NTIA Fourth Supplement at 1-3. The FAS process 15 the existing NTIA process for considering frequency 
assignment requests. Under existing procedures, there are specific timeframes by which Federal parties must 
respond to such requests. See id. 
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request is tabled for insufficient information.” The approach we have taken to facilitate Federal/non- 
Federal shared use — coordination only in limited geographic areas — allows us to balance the need to 
protect important national priorities with the interest in promoting robust commercial use, and there is 
nothing distinctive about the new San Miguel and Guam areas that would preclude the use of that 
approach there. While we recognize that parties may logically differentiate between deciding to pursue 
licensing in spectrum requiring coordination with Federal government users versus spectrum that does not 
have such a pre-condition to use, we cannot conclude that such differences warrant a departure from our 
present practices.” We think the most effective way to address Comsearch’s concerns is to work to 
facilitate greater efficiencies within the existing coordination framework. NTIA notes that “federal 
agencies have worked proactively and directly with fixed station applicants to develop plans to mitigate 
potential interference where predicted,” and suggests that we continue to promote such dialogue at the 
beginning stages of the coordination process.” We agree and encourage prospective licensees to take 
NTIA up on its offer to engage in early discussions with the relevant federal agencies when they may be 
interested in applying for frequencies in the Denver, Washington, San Miguel and Guam coordination 
areas. 


123. Finally, we take additional steps, consistent with the proposals set forth in the NPRM, to 
promote efficient use of the 17.7-19.7 GHz range and otherwise improve our existing rules. Specifically, 
we remove the unused circular area for Morrison, Colorado from Section 78.19(f). We also move the 
revised text in paragraph (e) of Section 1.924 to paragraph (f). We amend footnote NG144 and renumber 
this footnote as US139.”’ We also amend Section 101.31(b)(1) by removing the 11.7-12.2 GHz and 
18.3-19.3 GHz bands from the list of frequency bands eligible for conditional authorization.”* However, 
we decline to make any changes to the coordination requirements for MVPD operations in Section 74.32, 
or to references in Section 1.924 to MVPD operations pursuant to Parts 74 and 78. Because no 
commenter addressed the question raised in the NPRM regarding whether these references remain 
relevant, we find no pressing need to address these rules at this time. 


3. Rulemaking Proposals That Did Not Receive Any Specific Comments 


124. In this section, we consider those proposals that the Commission made in the 
WRC-07 NPRM on which we did not receive any specific comments. In the WRC-07 NPRM, the 
Commission set forth in detail why it believed each of the proposals discussed below would implement 


294 See NTIA Manual, Chapter 9, Section 9.16.2. 


295 Although Comsearch suggests that this differentiation has resulted in ‘distinctly suppressed’ use of the band іп 
the Denver and Washington areas, the current number of licenses is significantly larger than Comsearch cited in its 
comments. Furthermore, it appears that many licensees are in fact making productive use of the band 
notwithstanding any potential impediments to its use. 


29 See NTIA Fourth Supplement at 2-3. 


297 In the WRC-07 NPRM, the Commission stated that the fixed service allocation in the 17.7-18.3 GHz and 
19.3-19.7 GHz bands appeared to obviate the need for the first sentence in NG144 (“Stations authorized as of 
September 9, 1983 to use frequencies in the bands 17.7-18.3 GHz and 19.3-19.7 GHz may, upon proper application, 
continue operations.”), noted that it had previously removed Part 21 from its rules, and proposed to reclassify 
NG144 as a U.S. footnote (because it requires that applications for certain specified modifications to grandfathered 
non-Federal fixed stations be coordinated with NTIA). 


298 To simplify and clarify existing paragraph (b)(1) of Section 101.31 of the Commission’s rules, we remove 
unneeded commas, list certain of the “bands” as “band segments,” and list certain of the bands in “GHz” (instead of 
“МН?”). Because FS use of the 18.3-19.3 GHz band is now limited to grandfathered secondary operations, we 
revise “17,700-19,700” MHz to read “17.700-18.300, 19.300-19.700” GHz to fully implement our decision. With 
regard to the 11,700-12,200 MHz band, we note that the transition period has concluded, that the FS allocation was 
previously removed from the Allocation Table, and that there are no call signs in ULS that authorize the use of this 
band. See Appendix D for the revised text of Section 101.31(b)(1). 
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important U.S. policy goals and serve the public interest. As there is nothing in the record to give us 
cause to revise or reconsider these proposals, we amend Sections 2.1, 2.100, and 2.106 of the 
Commission’s rules as described below. These rule changes will be codified in the Commission’s rules 
as shown in Appendix D. 


a. Active Service Issues 


125. Radiolocation Use of 420-450 MHz. We amend the quiet zone rules in Section 1.924(f) 
to reflect the areas listed in paragraph (a) of footnote US270, limit the applicability of this rule to 
radiolocation systems, and move the revised text from paragraph (Р) to paragraph (е). 


126. Mobile Meter Reading Use of 928-960 MHz. We amend NG120 by revising “Бапа 
928-960 MHz” and “mobile operations” to “bands 928-929 MHz, 932-932.5 MHz, 941-941.5 MHz, and 
952-960 MHz” and “associated mobile operations,” respectively, and deleting the phrase “ав specified in 
47 CFR part 101. *% We codify this decision by renumbering the revised text from footnote NG120 as 
NG35 in the Allocation Table. 


127. Aeronautical mobile (R) service allocation in the 960-1164 MHz band. We allocate the 
960-1164 MHz band to the aeronautical mobile (R) service (AM(R)S) on a primary basis for Federal and 
non-Federal use, and restrict the use of this allocation by adding a reference to RR 5.327A in the 
U.S. Table.**' By adding RR 5.327A to the U.S. Table, we are requiring that any AM(R)S systems 
operating in the 960-1164 MHz band do so in accordance with recognized international aeronautical 
standards and with Resolution 417. In Resolution 417, WRC-12 resolved, inter alia, that any AM(R)S 
systems operating in the 960-1164 MHz band shall meet standards and recommended practices (SARPs) 
requirements published in Annex 10 to the Convention on International Civil Aviation; and that 
administrations intending to implement AM(R)S in the 960-1164 MHz band, in order not to cause 
harmful interference to the radionavigation-satellite service in the band 1164-1215 MHz, shall utilize the 
specified criteria. We also remove footnote US400, which is now duplicative of the broader AM(R)S 
allocation, from the Allocation Table. 


128. Feeder Link Allocations near 1.4 GHz. We remove the non-Federal FSS allocations from 
the 1390-1392 MHz and 1430-1432 MHz bands and remove footnote US368 from the list of U.S. 
footnotes.** As we proposed in the WRC-07 NPRM, we also combine the text of footnote US37 and the 
portion of footnote US398 that prohibits airborne and space-to-Earth operations, and number the resulting 
footnote as US79. In addition, we remove footnotes US37 and US398 from the list of U.S. footnotes and 
revise footnote US74 to remove the phrase “(see US368).’°™ 


129. Radiolocation and Active Sensors in the 9-10 GHz Range. We upgrade the secondary 
Federal radiolocation service allocation in the 9000-9200 MHz and 9300-9500 MHz bands to primary 
status, allocate the 9300-9500 MHz band to the EESS (active) and the space research service (SRS) 
(active) on a primary basis for Federal use, allocate the 9800-9900 MHz band to the EESS (active) and 
the SRS (active) оп a secondary basis for Federal use, and remove footnotes US48 апа US51 from the 


%9 WRC-07 NPRM, 27 FCC Rcd at 14617-18, paras. 42-43. 
30 Td. at 14618, para. 44. 


201 Td, at 14618-21, paras. 45-51. The Commission discussed the scope of operations permitted under a Federal 
authorization and sought comment on how it could facilitate Federal Government objectives in the band. Id. at 
14620-21, рага. 51. We received no comments on this issue. Accordingly, we will look to the framework outlined 
in the WRC-07 NPRM to evaluate any future licensing or coordination issues that may arise in this band. 


302 We note that WRC-12 revised Resolution 417 in accordance with the U.S. Proposals for WRC-12. See U.S. 
Proposals for WRC-12, Third Tranche, Agenda Item 1.4. 


303 WRC-07 NPRM, 27 FCC Rcd at 14621-22, paras. 52-55. 
304 Td. at 14622, para. 55. 
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U.S. Table.” In addition, we add RR 5.473A to the Federal Table in the 9000-9200 MHz band, 
RR 5.475A апа ЕЕ 5.475B to the Federal Table in the 9300-9500 MHz band, and footnote US476A to 
the U.S. Table in the 9300-9500 MHz band. 


130. We allocate Һе 9300-9500 MHz and 9800-9900 MHz bands to the EESS (active) and 
SRS (active) on a secondary basis for non-Federal use. We merge the 9500-9800 MHz and 
9800-9900 MHz bands to form the 9500-9900 MHz band in the non-Federal Table. 


131. So it is clear that RR 5.475 applies only to the aeronautical radionavigation service, we 
list RR 5.475 to the right of the radionavigation service allocation in the 9300-9500 MHz band of the 
International Table. To help simplify the U.S. Table, we renumber footnote US66 as US475. 


132. Meteorological Satellite Use of 18-18.1 GHz. We allocate the 18-18.1 GHz band to the 
meteorological satellite-service (space-to-Earth) (MetSat downlink) on a primary basis for Federal and 
non-Federal use. This action extends the existing 18 GHz MetSat downlink band (18.1-18.3 GHz) from 
200 to 300 megahertz. We codify this decision by amending footnote US519.°” 


b. Passive Service Issues 


133. Urging for 1.4 GHz Licensees. To protect passive sensors in the 1400-1427 MHz band 
from harmful interference, in Resolution 750, WRC-07 adopted non-mandatory unwanted emissions 
levels in the 1400-1427 MHz band for stations in the fixed service (FS) and mobile service (MS) that 
operate in the 1390-1395 MHz and 1427-1435 MHz bands. As proposed, we urge licensees authorized 
under Parts 27 and 90 of the Commission’s rules that operate fixed point-to-point stations or stations in 
the mobile service in the 1390-1395 MHz and 1427-1435 MHz bands to take all reasonable steps to 
ensure that their stations’ unwanted emissions power does not exceed the unwanted emissions levels 
specified in ITU Resolution 750 in the 1400-1427 MHz band.*” We codify this decision by adding 
footnote NG338A to the Allocation Table. To reflect the text of footnote NG338A in the Part 27 and Part 
90 rules, we amend Section 27.53 by renumbering paragraph (j) as paragraph (j)(1) and adding paragraph 
(ҺО) and amend Section 90.210 by adding paragraph (c)(4). 


134. Radio Astronomy Observatories in the 4 and 14 GHz Bands. As proposed, we update the 
list of radio astronomy stations observing in the 4825-4835 MHz (4 GHz) and 14.47-14.5 GHz (14 GHz) 
bands by revising the text of footnote US203 and renumber it as footnote 05113?! 


135. Sharing Criteria in the 36-37 GHz Band. To protect passive sensors in the 36-37 GHz 
band from harmful interference, WRC-07 adopted Resolution 752, which has mandatory sharing criteria 
for the Earth exploration-satellite service (EESS) (passive), FS, and MS in that band. As proposed, we 
require that future MS and FS stations operating in the 36-37 GHz band do so in accordance with ITU 
Resolution 752. We codify this decision by adding footnote US550A to the Allocation Table. However, 
we decline to reflect this decision in Part 101 of the rules at this time because it appears to be more 
appropriate to consider this issue in the context of a service rule proceeding. We also revise footnote 


205 Td. at 14629-32, paras. 78-87. 


206 The meteorological satellite-service is an Earth exploration-satellite service for meteorological purposes. 
47 C.F.R. $ 2.1(с). WRC-07 NPRM, 27 FCC Rcd at 14636-37, paras. 97-100. 


307 Footnote 178519 was adopted in the WRC-07 Table Clean-up Order, 25 FCC Rcd at 9724, para. 24. 


%8 Resolution 750 also applies to the 1350-1390 MHz, 1395-1400 MHz, and 1435-1452 MHz bands. The 
Commission does not authorize FS and MS operations in the 1350-1390 MHz band. We are not applying the 
provisions of Resolution 750 to the Wireless Medical Telemetry Service, which operates in the 1395-1400 MHz and 
1427-1432 MHz bands. We address Aeronautical Mobile Telemetry (AMT) use of the 1435-1525 MHz band in 
paras. 76-79, supra. 


109 WRC-07 NPRM, 27 FCC Red 14649, para. 133. 
110 Td. at 14624, paras. 59-60. 
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US263 by removing the 36-37 GHz band. We codify this decision by renumbering the revised text of 
footnote US263 as 05532 in the Allocation Table. 


136. Earth Station Restrictions in the 49.7-50.2 GHz and 50.4-50.9 GHz Band. To protect 
passive sensors in the 50.2-50.4 GHz band from harmful interference, WRC-07 adopted in Resolution 
750 with mandatory unwanted emissions limits in the 50.2-50.4 GHz band for earth stations in the 
fixed-satellite service (FSS) (Earth-to-space) that transmit in the 49.7-50.2 GHz and 50.4-50.9 GHz 
sub-bands. As proposed, we require that licensees of these FSS earth stations comply with the mandatory 
unwanted emissions limits in ITU Resolution 750 in the 50.2-50.4 GHz band.*'' We codify this decision 
in the Commission’s rules by adding footnote US156 to the Allocation Table. To reflect the text of 
footnote US156 in Part 25 of the Commission’s rules, we amend Section 25.202 by revising paragraph (f) 
to provide for an exception to the general emission limitations and by adding the adopted emission limits 
to new paragraph (j). 


137. Fixed Station Restrictions in the 51.4-52.6 GHz Band. To protect passive sensors in the 
52.6-54.25 GHz band from harmful interference, WRC-07 adopted Resolution 750 with a mandatory 
unwanted emissions limit in the 52.6-54.25 GHz EESS (passive) band for fixed stations that operate in 
the 51.4-52.6 GHz band. As proposed, we require that future licensees of fixed stations transmitting in 
the 51.4-52.6 GHz band comply with the unwanted emissions limit in ITU Resolution 750 in the 
52.6-54.25 GHz Бапа?!” We codify this decision by adding footnote US157 to the Allocation Table. 
However, we decline to reflect this decision in Part 101 of the rules at this time because it appears to be 
more appropriate to consider this issue in the context of a service rule proceeding. 


138. Radio Astronomy Observatories in the 81-95 GHz Range. As proposed, we update 
footnote US388 by removing the Five Colleges Radio Observatory, adding the Heinrich Hertz 
Submillimeter Observatory (located at Mount Graham, Arizona), simplifying the text, and renumbering this 
footnote as 78161.7 As a result, all non-Federal applications within 150 km of the coordinates of the 
Heinrich Hertz Submillimeter Observatory (32° 42' 06" N, 109° 53' 28" W) must be coordinated with NTIA 
to protect radio astronomy observations in the 81-86 GHz, 92-94 GHz, and 94.1-95 GHz bands. 


с. Other Matters 


139. We amend the definition of two terms currently in Section 2.1 of the rules and update 
Section 2.100 of the rules.*'* For the definition of Earth exploration-satellite service in Section 2.1, we 
make minor changes so that it agrees with the definition in the ITU Radio Regulations.*'” For the 
definition of equivalent isotropically radiated power in Section 2.1, we add the parenthetical statement 
“(absolute or isotropic gain).” 


140. We amend Section 2.100 of the rules to state that the ITU Radio Regulations, Edition of 
2008, have been incorporated to the extent practicable in Part 2, except that the International Table within 
§ 2.106 has been updated to reflect the ITU Radio Regulations, Edition of 2012. 


У. ORDER (WRC-12 ORDER) 


141. In this Order, we take several non-substantive, editorial actions to update the 
Commission’s rules. None of the rule changes discussed in this order require prior notice and an 
opportunity for comment under the Administrative Procedure Act (APA). Section 553(b)(B) of the APA 
provides exceptions to the notice-and-comment requirements for rulemakings when, among other things, 


31! Та, at 14644, para. 118. 

30 14. at 14645-48, paras. 119, 127-128. 

313 14. at 14638-39, paras. 105-106. 

314 Td. at 14656-57, paras. 156-57. 

25 See ITU Radio Regulation No. 1.51 for the definition of the EESS. 
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the agency finds for good cause that the notice and comment procedures are “impracticable, unnecessary, 
or contrary to the public interest” with respect to the rules at issue. The changes we are making in the 
rules correct minor errors in the Allocation Table, implement revisions adopted in prior Commission 
orders, and otherwise entail non-substantive matters. As such, they constitute routine, “clean-up” matters 
that entail no substantive decisions of any consequence or significance to industry or the general public. 
Accordingly, we find that it is “unnecessary,” within the meaning of Section 553(b)(B), to provide notice 
and an opportunity for comment before adopting these rule revisions. 


142. First, we update the International Table within Section 2.106 of the rules to reflect 
Article 5, Section IV of the ITU Radio Regulations, Edition of 2012, except as described herein.*"® 
Because WRC-12 made substantive changes to RR 5.565, which is currently referenced in the U.S. Table, 
it is necessary for us to create new footnote US565, which replicates the pre-WRC-12 text of this 
international footnote. This action allows us to update the International Table within Section 2.106, while 
maintaining the status quo in the U.S. Table until such time as we can consider any pertinent comments 
that may be filed in response to the WRC-12 Notice. 


143. During our preparation of this Order, we discovered several display errors in the 
International Table. Consistent with past practice, we will not replicate typographical or other errors that 
convey misleading information or could potentially cause reader confusion.*'’ Accordingly, we 
incorporate the following corrections and updates in the International Table in Section 2.106 of the 
Commission’s Rules: First, we remove various references to international footnotes in the Region 1 
Table (i.e., RR 5.72 in the 283.5-415 kHz range, RR 5.101 in the 1810-1850 kHz band, RR 5.272 and/or 
RR 5.273 in the 430-440 MHz range, and RR 5.397 in the 2450-2483.5 MHz band) because WRC-12 
suppressed these footnotes. Second, we alphabetically list (per the French spelling) the services in the 
Region 3 Table for the 24.25-24.45 GHz band. We base these corrections and updates upon the format 
specified in the ITU Radio Regulations.*'* 


144. With regard to international footnotes, we simplify ten of them (5.197A, 5.286AA, 
5.35 1A, 5.353A, 5.384A, 5.388, 5.389A, 5.389C, 5.444A, апа 5.547). Specifically, we update the 
cross-references to eight ITU Resolutions (Resolutions 75, 114, 222, 223, 224, 225, 413, and 716) in 
these footnotes to the version listed in Volume 3 of the 2012 Edition of the ITU Radio Regulations." 
We add the notation “(FCC)” to the end of the footnotes that we have simplified. In addition, we add the 
abbreviation “(WRC-12)” to the end of the international footnotes that were added or revised at WRC-12 
to signify the source of the current footnote text.” As а result of this action, note 1 of the FCC Online 


216 The International Table within Section 2.106 of the rules is included for informational purposes only, and thus, 
the changes we make to it are non-substantive. 47 C.F.R. § 2.104(a). For additional background information on the 
Allocation Table, see paras. 5-6, supra. The minor, editorial differences that are discussed in this Order between 
Article 5, Section IV of the ITU Radio Regulations, Edition of 2012, and the International Table in Section 2.106 of 
the Commission’s Rules will be listed in note 1 to the FCC Online Table of Frequency Allocations, which is 
available at http://www.fcc.gov/oet/spectrum/table/fcctable.pdf. 


37 See, e.g., Third Table Clean-up Order, 23 FCC Rcd at 3776 n.15 (correcting several display errors). 
318 See ITU Radio Regulations at Nos. 1.51, 5.24, 5.25, 5.26, 5.48, and 5.51. 


3!° Although these ten international footnotes contain a “Note by the Secretariat” stating that a subsequent WRC 
updated a Resolution, the 2012 Edition of the ITU Radio Regulations contains only the current version of these 
Resolution(s) (see Volume 3). In order to assist readers, we revise the text of these international footnotes in 
Section 2.106 to directly list the version that is currently shown in the ITU Radio Regulations. See Appendix D for 
the complete text of these footnotes. We have previously made similar revisions to RR 5.345, RR 5.396, and 

RR 5.516В. 


320 Tn the WRC-07 Table Clean-up Order, the Commission partially implemented this notation scheme, which is 

used in the ITU Radio Regulations. WRC-07 Table Clean-up Order, 25 FCC Red at 9722, para. 19. WRC-12 

suppressed 16 international footnotes that are not listed in the U.S. Table. Although these footnote numbers are 
(continued....) 
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Table will be revised to read as follows: The International Table (columns 1-3 of § 2.106) reflects 
Article 5, Section IV of the ITU Radio Regulations, Edition of 2012, except for the revisions listed below: 


Band; Table 


Action 


283.5-415 kHz range; Region 1 


References to 5.72 have been removed. 


1810-1850 kHz; Region 1 


Reference to 5.101 has been removed. 


430-440 MHz range; Region 1 


References to 5.272 and/or 5.273 have been removed. 


2120-2170 MHz; Regions 1 & 3 


The bands 2120-2160 and 2160-2170 MHz have been merged. 


2450-2583.5 MHz; Region 1 


Reference to 5.397 has been removed. 


24.25-24.45 GHz; Region 3 


International Footnote 


The services are listed in alphabetical order according to the French language. 
Action (The notation “(FCC)” has been added to the end of these footnote) 


5.197A, 5.286AA, 5.345, 
5.351A, 5.353A, 5.384A, 5.388, 
5.389А, 5.389C, 5.396, 5.444A, 
5.516B, 5.547 


The cross-references to ITU Resolutions 33, 75, 114, 143, 222, 223, 224, 225, 
413, 528, and 716 have been updated to reflect the version listed in the Radio 
Regulations. 


5.208B 


Note is not shown. 


5.462A 


Reflect ITU staff’s correction of a typographical error 


145. 


Second, we reflect in the Allocation Table the reallocation of the 700 MHz D Block for 


use by public safety services.*”' As background, the Middle Class Tax Relief and Job Creation Act of 
2012 established the First Responder Network Authority (FirstNet) to oversee the construction and 
operation of a nationwide public safety broadband network as licensee of both the existing public safety 
broadband spectrum (763-768/793-798 MHz) and the spectrally adjacent 700 MHz D Block spectrum 
(758-763/788-793 MHz).*” Accordingly, we amend the U.S. Table by revising the upper or lower 
frequency limits of four frequency bands (698-763 MHz, 763-775 MHz, 775-793 MHz, and 

793-805 MHz) to shift the 700 MHz D Block spectrum from the 700 MHz Band Commercial Services 
bands to the 700 MHz Public Safety bands.” See Appendix D where the 698-758 MHz, 758-775 MHz, 
775-788 MHz, and 788-805 MHz bands are now specified in accordance with these revisions. In 
addition, we amend footnote NG158 by revising the “763-775 MHz and 793-805 MHz” bands to read 
“758-775 MHz and 788-805 MHz,” and renumber revised footnote NG158 as NG34. 


146. 


Third, we revise Section 27.803(b)(4) to reflect two previous Commission actions.** The 


WRC-07 Table Clean-up Order revised footnote US351 to remove the expired grandfathering provision 
which allowed Federal operations in the 1390-1400 MHz band at 17 sites on a fully protected basis, and 
combined the resultant text with footnote US352 in a single new footnote US37 (renumbered as footnote 
US79 in paragraph 128, supra).*” In the WRC-07 Order, the Commission amended footnote US361 to 
correct the name of a grandfathered site, to remove a different grandfathered site, to simplify the text, and 


(Continued from previous page) 


listed in the ITU Radio Regulations, followed by the notation “(SUP — WRC-12),” we decline to follow this 
convention and will not list these footnotes in Section 2.106. 


321 See Implementing Public Safety Broadband Provisions of the Middle Class Tax Relief and Job Creation Act of 
2012, PS Docket No. 12-94, Report and Order, 27 FCC Red 10953, 10956-5744 12-15 (PSHSB, 2012). 


322 See “Middle Class Tax Relief and Job Creation Act of 2012,” Pub. L. No. 112-96 (2012) at §§ 6201-6213. 


323 Prior to the Commission’s action, the 700 MHz Public Safety band (763-775 MHz downlink and 793-805 MHz 

uplink bands) consisted of the following band segments: Broadband segments (763-768/793-798 MHz), guard band 
segments (768-769/798-799 MHz), and narrowband segments (769-775/799-805 MHz). Thus, the revised 700 MHz 
Commercial Services bands are 698-758/775-788 MHz, and the revised 700 MHz Public Safety bands are 


758-775/788-805 MHz. 


34 See WRC-07 Table Clean-up Order, 25 FCC Red 9712; see also WRC-07 Order, 27 FCC Red 14598. 
35 WRC-07 Table Clean-up Order, 25 FCC Rcd at 9738, para. 70. 
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renumbered the footnote as 0583. We update Section 27.803 to remove paragraph (b)(4)(i) because по 
protected sites are listed in footnote US37. In addition, we combine the text of Section 27.803(b)(4) with 
that of Section 27.803(6)(4)(11) and renumber it as Section 27.803(b)(4). 


147. Fourth, we revise Section 2.106 to add missing cross-references to Parts 15 and 25 of the 
Commission’s rules?” and revise Section 2.101(c) to reinsert the terms for the eight named frequency 


ranges.” 


VI. NOTICE OF PROPOSED RULEMAKING (WRC-12 NOTICE) 


148. In this WRC-12 Notice of Proposed Rulemaking (WRC- 12 Notice), we propose to amend 
Parts 2, 15, 80, 90, 97, and 101 of the Commission’s rules to implement specific allocations from the 
WRC-12 Final Acts that affect frequencies between 8.3 kHz and 3000 GHz, and to update the appropriate 
service rules. These proposals are based on NTIA’s Recommendations for National Implementation of 
the WRC-12 Final Acts, which were submitted to the Commission on March 28, 2013.° NTIA’s 
recommendations are generally based on the U.S. Proposals for WRC-12. In addition to proposing rules 
to implement specific allocations from the WRC-12 Final Acts, we address several matters that pertain to 
unresolved issues from WRC-07. We have organized the discussion below to first address those 
allocation issues that pertain to Federal/non-Federal shared bands in ascending frequency order and then 
to address remaining issues, all of which pertain to new Federal-only allocations. 


A. Issues Below 490 kHz 
1. Passive Systems for Lightning Detection (8.3-11.3 kHz) 


149. І this section, we consider WRC-12’s actions that protect passive lightning detection 
systems, which operate within the meteorological aids (MetAids) service.*® These long-established, 
passive applications are used by meteorological organizations to provide warnings of extreme weather 
events to a range of organizations and customers including emergency, aviation, defense, and utility 
services, as well as the public.**! Lightning detection systems rely on naturally occurring emissions from 


326 WRC-07 Order, 27 FCC Red 14658, para. 163. 


327 We recently modified Part 15 of the Commission’s rules to permit level probing radars to operate on an 
unlicensed basis in the 5925-7250 MHz, 24.05-29 GHz, and 75-85 GHz bands. Amendment of Part 15 of the 
Commission’s Rules To Establish Regulations for Tank Level Probing Radars in the Frequency Band 77-81 GHz, 
ET Docket No. 10-23, Report and Order and Order, 29 FCC Red 247 (2014). Currently, there is a cross-reference 
to “RF Devices (15)” only in the 76-77 GHz band. Therefore, we revise column 7 of the Allocation Table by adding 
a cross-reference to Part 15 in the remaining bands. We also add missing cross-references to Part 25 (i.e., “Satellite 
Communications (25)”) іп the 6425-6525 MHz and 6525-6700 MHz bands. See 47 C.F.R. § 25.202(a)(1) (where 
“6.425-6.525” апа “6.525-6.7” are listed in the table of frequency bands that are available for use by the fixed- 
satellite service under the heading “Earth-to-space (GHz)”). 


328 While we generally do not use these terms when discussing frequency matters, we believe that retaining the terms 
in the Commission’s rules will provide useful historical context. 47 C.F.R. $ 2.101. 


329 See Letter from Karl В. Nebbia, Associate Administrator, Office of Spectrum Management, NTIA, to 

Julius P. Knapp, Chief, Office of Engineering and Technology, ET Docket No. 12-338, filed March 28, 2013 
(NTIA WRC-12 Implementation Recommendations). See also Letter from Paige Atkins, Associate Administrator, 
Office of Spectrum Management, NTIA, to Julius P. Knapp, Chief, Office of Engineering and Technology, FCC, 
ET Docket No. 12-338, filed February 11, 2015 (NTIA Final Supplement). 


330 See CPM Report to WRC-12, Chapter 4, Agenda Item 1.16, pp. 27-32 and WRC-12 References, Resolution 671 
(WRC-07), pp. 73-75. 


31 See WRC-12 References, Resolution 671 (WRC-07), considering a), р. 73. 
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lightning strikes and there have been past instances of compromised data due to interference from various 
RF emission sources.**” 


150. Background. Prior to WRC-12, the International Table did not include any allocation 
below 9 kHz. Spectrum below 9 kHz was governed by two international footnotes: RR 5.53 allowed the 
use of this unallocated spectrum conditioned upon the lack of harmful interference to the allocated 
services in the bands above 9 kHz; and RR 5.54 urged administrations conducting scientific research in 
the spectrum to advise other potentially affected administrations in order to provide such research with all 
practicable protection from harmful interference. The 9-14 kHz band was allocated to the radionavigation 
service (RNS) on a primary basis in all ITU Regions and in the U.S. Table. We note however that this 
RNS allocation is not currently used in the United States. In the U.S. Table, the entries below 14 kHz 
have generally mirrored the International Table. In addition, two U.S. footnotes also apply to the 
9-14 kHz band. Footnote US18 generally limits the use of navigation aids in the 9-14 kHz band (which 
are authorized under the RNS allocation) and other bands to Federal agencies.**? Footnote US2 authorizes 
power line carrier (PLC) systems to operate in the 9-490 kHz Бапа? 


151. Тһе United States proposed that WRC-12 allocate the 8.3-9 kHz and 9-11.3 kHz bands to 
the MetAids service on a primary basis in all ITU Regions and make appropriate modifications to 
RR 5.53 and RR 5.54. Further, the United States proposed to limit the use of these MetAids allocations to 
passive use, and in the 9-11.3 kHz band, to prohibit MetAids stations from claiming protection from those 
RNS stations that were submitted to the ITU for notification prior to the date of entry into force of the 
WRC-12 Final Acts.*” In support of this proposal, the United States stated that recent ITU-R studies 
show the optimal frequency for arrival time difference (ATD) measurements is around 9.76 КН, and 
that Recommendation ITU-R RS.1881 determined that lightning detection systems are optimized with a 
3 kilohertz bandwidth signal from 8.3-11.3 kHz.**” The United States also noted that any interference to 
ATD systems in the 8.3-9 kHz band would impact such operations in the 9-11.3 kHz band as well, and 
thus, it is important to protect the full range of the signal to ensure that the ATD systems will be able to 
use their allocated band without interference. 


152. Discussion. WRC-12 adopted the U.S. proposals with minor text changes.*** NTIA 
recommends that we implement these WRC-12 allocation changes in the U.S. Table.*” Based on this 


332 We note that “to avoid interference in certain parts of the world, the centre frequency of a current international 
network of lightning detection stations, which had been [centered] on 9.765625 kHz since 1939, has recently had to 
be moved to 13.733 kHz.” See Resolution 671 (WRC-07), considering с). 


333 More specifically, footnote US18 states that navigation aids are normally operated by the Federal Government in 


the 9-14 kHz, 90-110 kHz, 190-415 kHz, 510-535 kHz, and 2700-2900 MHz bands; however, authorizations may be 
made by the Commission for non-Federal operations in these bands, subject to the conclusion of appropriate 
arrangements between the Commission and the Federal agencies that normally operate these navigation aids and 
upon special showing of need for service which the Federal Government is not yet prepared to render. 


34 See para. 14, supra. 
35 See U.S. Proposals for WRC-12, Second Tranche, Agenda Item 1.16. 


3% The automated ATD system uses the time differences of signal received to derive lighting strike locations. 
Meteorological organizations analyze the data from the ATD system and provide forecasts to assist safety-of-life, 
public safety, and aviation operations. Id. 


337 See Recommendation ITU-R RS.1881 (02/2011), titled “Protection criteria for arrival time difference receivers 
operating in the meteorological aids service in the frequency band 9-11.3 kHz,” at Table 1. 


338 Specifically, WRC-12 allocated the 8.3-9 kHz and 9-11.3 kHz bands to the MetAids service on a primary basis in 
all ITU Regions, and through its adoption of RR 5.54A limited the use of this allocation to passive use. RR 5.54A 
also states that, in the 9-11.3 kHz band, MetAids stations shall not claim protection from stations of the RNS 
submitted for notification to the ITU (і.е., Radiocommunication Bureau) prior to January 1, 2013, and that, for 
sharing between MetAids and RNS stations submitted for notification after this date, the most recent version of 
(continued....) 
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recommendation, we propose to allocate the 8.3-9 kHz and 9-11.3 kHz bands to the MetAids service on a 
primary basis for Federal and non-Federal use, and to limit this MetAids allocation to passive use by 
adding ЕК 5.54A to the U.S. Table. We believe that lightning detection systems provide a valuable 
public benefit and that the adoption of these proposals would serve the public interest by providing 
interference protection to these passive lightning detection systems, which operate in the MetAids service. 
We request comment on these proposals, noting that there is no current allocated use of the 8.3-11.3 kHz 
band in the United States. 


2. Radio Buoys Operating in the 1900-2000 kHz Band 


153. Inthe WRC-07 R&O above, we discussed use of radio buoys by the U.S. commercial 
fishing fleet, we observed that fishing vessels appear to have been using the radio buoys (which were 
approved under the Commission’s Equipment Authorization program pursuant to Part 90 of the rules) 
under the faulty assumption that such use is permitted by their Part 80 ship station licenses, and we 
provided a temporary waiver of our rules to allow for radio buoy operations by commercial fishing 
vessels under a ship station license in the 1900-2000 kHz band. In this WRC-12 Notice we propose to 
amend Part 80 of the Commission’s rules to authorize radio buoy operations in the 1900-2000 kHz band 
under a ship station license. 


154. Under our Part 80 rules, a ship station license includes the authority to operate on 
frequencies allocated to the maritime mobile service (MMS) as well as to operate specified types of 
equipment.™' Section 80.375 of the Commission’s rules lists the carrier frequencies and frequency bands 
that are available for various uses in the maritime radiodetermination service.” We propose to amend 
Section 80.375 to make the 1900-2000 kHz band available to commercial fishing vessels for use by radio 
buoys on the open sea and to include them in the equipment authorized as part of a ship station license.*” 
We seek comment on these proposals. 


155. | We propose to adopt technical requirements in Part 80 of the rules for the radio buoys 
based on the existing Part 80 rules and the characteristics of radio buoys that are currently imported 
and/or marketed pursuant to the Part 90 rules. Specifically, we propose to authorize buoy stations to 
transmit on any frequency in the 1900-2000 kHz band, provided that the output power does not exceed 
10 W and that the antenna height of the buoy station does not exceed 4.6 meters (15 feet) above sea level. 
Next, we propose rules for the use of “sel-call buoys” (i.e., radio buoys that transmit only after receiving a 


(Continued from previous page) 
Recommendation ITU-R RS.1881 should be applied. In the 8.3-9 kHz band, WRC-12 also adopted two footnotes 
(RR 5.54B, RR 5.54C) that provide for additional allocations in certain countries. See WRC-12 Final Acts, pp. 5-6. 


39 See NTIA WRC-12 Implementation Recommendations at р. 2. 


340 тп the Order above, we update the International Table to reflect the 2012 ITU Radio Regulations. As such, the 
text of RR 5.54A (and other international footnotes we discuss herein) is not reprinted in the proposed rules 
appendix. Such footnotes can instead be found in Appendix D. 


%1 47 C.F.R. $ 80.17(a)(4). See also Amendment of the Commission’s Rules Concerning Maritime 
Communications, PR Docket No. 92-257, Second Report and Order and Second Further Notice of Proposed Rule 
Making, 12 FCC Red 16949, 16978 at para. 54 (1997) (“each applicant for a new ship station license will be 
automatically authorized to operate a marine VHF radio, a single-sideband radio, any type of radar or emergency 
position indicating radio beacon (EPIRB), on-board communications equipment, and satellite communications 
equipment”). Authorization for other types of equipment must be specifically requested. 


* For example, Section 80.375(c) lists six assignable radiodetermination frequencies below 500 MHz that are 
“authorized for offshore radiolocation and associated telecommand operations under a ship station license provided” 
inter alia, the station antenna height does not exceed 6 meters (20 feet) above sea level in a buoy station or 6 meters 
above the mast of the ship on which it is installed. 47 C.F.R. § 80.375. 


ЭЗ Vessels that are licensed by rule would have to be individually licensed іп order to use radio buoys pursuant to 


their ship station authorization. 
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selective calling signal from their associated ship station). Based on the characteristics of sel-call 
equipment, we propose to authorize ship stations to transmit selective calling signals on all frequencies in 
the 1900-2000 kHz band, provided that the output power does not exceed 10 W and that the station’s 
antenna height not exceed 6 meters (20 feet) above the mast of the ship on which it is installed. Finally, 
we propose to amend footnote NG92 to provide for radio buoys that cannot be authorized under the 
radiolocation service by allocating the 1900-2000 kHz band to the maritime mobile service on a primary 
basis in Regions 2 and 3, restricted to radio buoy operations on the open sea, and to explicitly state that 
stations in the amateur, maritime mobile, and radiolocation services located in Region 2 will be protected 
from harmful interference only to the extent that such radiation exceeds the level which would be present 
if the offending station were operating in compliance with the technical standards or criteria applicable to 
the service in which it operates.“ We have crafted the proposed footnote to restrict operations to the 
open sea based on the areas where radio buoys appear to be in use, and because doing so would provide 
greater protection for amateur stations by excluding radio buoys from “inland waters.”*“° Parties who 
believe that this geographic area should be extended to include the Chesapeake Bay, Great Lakes, or other 
inland waters should document why such an extension is warranted. We seek comment on these 
proposals. See Appendix F for the proposed text of footnote NG92 and Section 80.375(f). 


156. Ме also seek comment on alternative approaches that would accomplish our objective of 
allowing continued radio buoy use by the U.S. high seas fishing fleet. For example, should we transition 
new radio buoy use to another MF band, and, if so, how would the costs to manufacturers and operators 
relate to any benefits that amateur operators may realize from such a transition?” Should we add the 
1900-2000 kHz band to Section 90.248 of our rules, which already authorizes ocean buoy tracking, rather 
than Section 80.375? For future radio buoy equipment, would it be beneficial to authorize different 
transmitter output power limits in segments of the 1900-2000 kHz band for operations near the 


%4 Selective calling is a means of calling in which signals are transmitted in accordance with a prearranged code to 
operate a particular automatic attention device at the station whose attention is sought. 47 C.F.R. § 80.5. For 
context, see http://map.seafdec.org/downloads/pdf/tuna%20purse%20seine/Tuna%20purse %20seine2.pdf. 


45 Under the Commission’s rules, radiodetermination is defined as the determination of the position, velocity, 
and/or other characteristics of an object, or the obtaining of information relating to these parameters, by means of 
the propagation properties of radio waves and radiolocation is defined as radiodetermination used for purposes other 
than those of radionavigation. Radio direction-finding is defined as radiodetermination using the reception of radio 
waves for the purpose of determining the direction of a station or object. 47 C.F.R. § 2.1(c). While most radio 
buoys currently operate in the radiolocation service, some also transmit their GPS coordinates, and thus, the 
associated ship station does not necessarily use radio direction-finding to locate these radio buoys. Our proposal to 
allocate the 1900-2000 kHz band to the maritime mobile service would support the transmission of a radio buoy’s 
GPS coordinates and other data, such as the identification number of the buoy and water temperature. See, e.g., 
СУ-58 GPS buoy system. We propose to add a note to Section 80.375(f) to specify that such use is permitted. See 
Appendix Е. 


346 «Inland waters” means the waters shoreward of the territorial sea baseline. 33 C.F.R. $ 2.26. 


347 In the U.S. Table, the 1705-1800 kHz band is allocated, inter alia, to the radiolocation and mobile services on a 
primary basis for Federal and non-Federal use. We note that the upper 50 kilohertz of this band (1750-1800 kHz) is 
lightly used. It appears that all of the MF radio buoy transmitters currently being marketed are capable of operating 
in the 1750-1800 kHz band. For example, the marketing material for radio buoy model “KTUS-1L” (FCC ID No. 
XLTKTUS-1L) (for which ITM is the grantee listed) states that “Го|пе frequency is transmitted between the ranges 
of 1605 to 4000 kHz (in USA, 1900-1999.9 kHz).” See http://www.blueoceantackle.com/radio_buoys.htm. 


*8 Users would be required to obtain individual licenses under our Part 90 rules. This may nevertheless represent а 
better approach than using Part 80, especially considering that the radio buoys are not designed to operate on the 
vessel like the other ships equipment that is addressed in the Part 80 rules. 


4239 


Federal Communications Commission FCC 15-50 


coastline?*” Finally, are there any additional considerations we should take into account regarding radio 


buoy use in international waters? 


157. We note that, in the context of the WRC-07 proceeding above, ITM requested that the 
Commission expand the frequencies available for radio buoy use, and states that its customers have 
complained that the 1900-2000 kHz band is getting crowded.*” Based оп our survey of international 
spectrum usage and trends, it appears that the proposed designation of 100 kilohertz of MF spectrum may 
be sufficient for the commercial fishing industry’s requirements.*' We therefore seek comment on the 
level of use of the 1900-2000 kHz band for radio buoys, whether additional spectrum is required for radio 
buoys, and if there are specific technical measures that will allow the U.S. commercial fishing fleet to 
make more efficient use of our limited spectrum resources. We also seek comment on whether we should 
establish a channeling plan or bandwidth limitations for radio buoys as these may provide for more 
efficient use of the limited available spectrum. 


158. With regard to equipment authorization, we propose to establish a cutoff date after which 
new applications for equipment authorization of radio buoys must meet the new Part 80 rules in order to 
receive authorization and that radio buoys authorized under Section 90.103(b) prior to that date may 
continue to be sold and marketed, i.e., this equipment would be grandfathered. We propose to establish 
the cutoff date as six months from the effective date of the Report and Order adopted in response to this 
WRC-12 Мойсе.?? We solicit comment on our proposal. 


3. Amateur 2200 Meter (135.7-137.8 kHz) and 630 Meter (472-479 kHz) Bands 


159. In the WRC-07 R&O, we added a secondary amateur allocation to the 135.7-137.8 kHz 
band (2200 meter band) along with RR 5.67A, which limits amateur stations in the band to a maximum 
radiated power of 1 W equivalent isotropically radiated power (ЕТЕР). In accordance with WRC-12, 
we now propose to also allocate the 472-479 kHz band (630 meter band) to the amateur service on a 
secondary basis. We also propose adopting RR 5.80A, which would limit amateur stations located in the 
United States to a maximum radiated power of 5 W EIRP. We also seek comment on service rules for 
amateur stations in both these bands that will allow the amateur stations to coexist with Power Line 
Carrier (PLC) systems, which operate in these bands. 


160. Background. After concluding that amateur stations may share the 135.7-137.8 kHz band 
with PLC systems, we added a secondary amateur service allocation to the band іп the WRC-07 R&O.*™* 


59 While such an action might offer additional protection for amateur service operations in the lower portion of the 
1900-2000 kHz band, we would also need to consider the burdens on implementing such an arrangement on the 
commercial fishing industry. 


350 See ITM Comments at 2. 


*! We note that some buoys now transmit their GPS position to their associated fishing vessel via satellite 
communications, which suggests that the need for additional spectrum for traditional radio buoys may be reduced or 
obviated. See Marine Star sel-call buoy (SV-1800 Type). See also “Evolution of Radiobuoys Technology for 
FADS[:] Past, Present and Future,” Marine Instruments presentation, Oct. 2012 (available at http://ebfmtuna- 
2012.sciencesconf.org/file/23474). Other jurisdictions appear to offer similar resources to support radio buoy use. 
For example, New Zealand authorizes radio buoys to operate on 13 frequencies in the 1705-1800 kHz and 
1950-2000 kHz bands with a maximum carrier power of 10 W, a 1 kilohertz bandwidth, and a transmitter tolerance 
of + 100 hertz. See http://www.rsm.govt.nz/cms/licensees/types-of-licence/general-user-licences/maritime- 
purposes. See also http://www.teleconformity.com/documents/jrr.html and 
http://www.tele.soumu.go.jp/resource/e/search/share/2013/t1.pdf (which, together, describe Japan’s regulations for 
sel-call buoys). 


352 Manufacturers who make changes to a grandfathered authorization after the cutoff date will need to be mindful 
that they may need to complete a new filing demonstrating compliance with the new rules. 


353 


See paras. 22-29, supra. 


354 See para. 22, supra. 
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As discussed in greater detail there, electric utilities operate PLC systems in the 9-490 kHz band for 
communications important to the reliability and security of electric service to the риЫіс. PLC systems 
operate under the provisions of Section 15.113 of the Commission’s rules on an unprotected and 
non-interference basis with respect to authorized radio users. They are restricted to operating only on 
transmission lines and therefore, in general, do not operate in residential areas.” 


161. © WRC-12 allocated the 472-479 kHz band to the amateur service on a secondary basis in 
all ITU Regions (i.e., directly listed “Amateur” in the International ТаМе), 7 but also adopted an 
international footnote that prohibited its use in 27 countries.** WRC-12 also adopted RR 5.80A, which 
limits the maximum equivalent isotropically radiated power EIRP of amateur stations in the 472-479 kHz 
to 1 W, provides that administrations may increase this EIRP limit to 5 W in those portions of their 
territory which are more than 800 km (497 miles) from the borders of 30 specified countries, and 
establishes that amateur stations operating in this band must not cause harmful interference to, nor claim 
protection from, stations of the aeronautical radionavigation service (ARNS). We note that only a 
portion of Alaska is within 800 km of a listed country (the Russian Federation), and thus, the 1 W EIRP 
restriction in the ITU Radio Regulations applies to U.S. amateur stations only in that lightly populated 
area. 


162. Prior to WRC-12, the 415-495 kHz band was allocated worldwide in the International 
Table to the maritime mobile service (MMS) on a primary basis and to the ARNS on a secondary basis in 
Regions 2 and 3. MMS use of the 415-495 kHz band was limited to radiotelegraph (RR 5.79) and ARNS 
use of the 435-495 kHz band was limited to non-directional beacons not employing voice transmission 
(RR 5.80). Two additional footnotes (R.R 5.79A, RR 5.82) relate to the Navigational Telex (NAVTEX) 
service. However, because all NAVTEX broadcasts in the United States are made on 518 kHz, these 
provisions will have minimal effect on U.S. frequency use.**! 


163. Inthe United States, the 435-495 kHz band is allocated to the MMS on a primary basis 
for Federal and non-Federal use and to the ARNS on a secondary basis for Federal use. The Commission 
has previously added references to RR 5.79, RR 5.79A, and RR 5.82 in the U.S. Table. In addition, 
footnote US231 states that aeronautical radiobeacons may be authorized on a secondary basis in the 
435-490 kHz band under specified conditions. Electric utilities also operate PLC systems on transmission 
lines in the 9-490 kHz band, per footnote US2.*” There are no Federal stations authorized to operate in 


355 47 СЕВ. $ 2.106, footnote US2. 


355 The provisions of Section 15.113 “apply only to systems operated by a power utility for general supervision of 
the power system and do not permit operation on electric lines which connect the distribution substation to the 
customer or house wiring.” 47 C.F.R. § 15.113. See also “How the System Works” (describing the electrical 
distribution system) on the Edison Electric Institute’s website (available at 
http://www.eei.org/ourissues/electricitydistribution/Pages/How Works.aspx). 


7 NTIA made no recommendation with regard to the secondary amateur service allocation in the 472-479 kHz 
band. 


358 These countries are listed in new footnote RR 5.80B. 


559 The 472-479 kHz band is allocated to the ARNS on a secondary basis in all ITU Regions and on a primary basis 
in the 18 countries/areas listed in RR 5.77. The protection requirement in RR 5.80A pertains both to primary and 
secondary ARNS operations. 


360 NAVTEX is an international automated MF direct-printing service for delivery of navigational and 
meteorological warnings, as well as urgent marine safety information to ships. WRC-12 revised RR 5.82 to afford 
protection to the NAVTEX service on 490 kHz from amateur service operations. For the revised text of RR 5.82, 
see Appendix D. 


361 The U.S. Coast Guard states that all NAVTEX broadcasts are made оп 518 kHz. 
See http://www.navcen.uscg.gov/?pageName=NAVTEX. 


362 See para. 14, supra. 
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the 472-479 kHz band and there are only three non-Federal coast stations that operate in this band using 
very narrow bandwidths.*® Thus, it appears that only 540 hertz of the 7 kilohertz allocated by WRC-12 
to the amateur service in the 630 meter band is currently being used by allocated services in the United 
States. 


164. Оп November 29, 2012, ARRL filed a Petition for Rule Making requesting that the 
Commission allocate the 472-479 kHz band to the amateur service on a secondary basis and amend 
Part 97 to provide for use of this band by the Amateur Radio Service.** ARRL states that technical 
self-training and furtherance of radiocommunications development in the amateur service would be 
greatly enhanced by an allocation in the lower portion of the MF range. ARRL also states that it has 
sponsored an extensive course of experimentation in the MF spectrum near 500 kHz since 2006, and that 
no reports of interference have been received.’ ARRL further states that, given typical antenna 
efficiencies in this frequency range, amateur stations are likely to fall well within the 5 W EIRP limit 
established by WRC-12.° 


165. 472-479 kHz Band Allocation. We propose to allocate the 472-479 kHz band (630 meter 
band) to the amateur service on a secondary basis. We also propose to add RR 5.80A to the band, which 
would permit us to allow amateur stations to transmit with powers of up to 5 W EIRP in most areas of the 
United States. This proposal would bring our allocations for the band into harmony with the international 
allocations. As with the 135.7-137.8 kHz band, the addition of an amateur allocation to this band would 
provide new opportunities for amateur operators to experiment with equipment, techniques, antennas, and 
propagation phenomena but with signals having larger bandwidth and higher power. The fact that other 
allocated services make little use of the band also supports allowing amateurs to have access to this band. 
We seek comment on these proposals. 


166. Weare cognizant of the functions served by PLC systems that operate in the 472-479 
kHz band on an unprotected and non-interference basis, such as tripping protection circuits if a downed 
power line or other fault is detected in the power grid. Nevertheless, we propose to add an amateur 
allocation because we are comfortable that amateur radio and utility PLC systems can successfully 
co-exist in the band. We note that no reports of harmful interference to the allocated radio services or to 
PLC systems from experimental amateur operations have been filed with the Commission or with NTIA. 
We therefore propose to permit amateur operations in this 472-479 kHz band in a manner that allows for 
shared use with PLC systems. We seek comment generally on the sharing of the 472-479 kHz band 
between PLC systems and the amateur service. 


363 Section 80.357(b) lists three working carrier frequencies for Morse code and data transmissions in the 

472-479 kHz band as being assignable to coast stations located in designated geographic areas. Only one coast 
station is licensed to operate on each of these frequencies: The New England Historical Radio Society, Inc. on 
carrier frequency 472 kHz using a necessary bandwidth of 160 hertz and 5 kW of output power at Stoneham, 
Massachusetts and Globe Wireless on both carrier frequency 476 kHz using a necessary bandwidth of 160 hertz and 
30 kW of output power at Palo Alto, California and on carrier frequency 478 kHz using a necessary bandwidth of 
160 hertz and 17.6 kW of output power at Pearl River, Louisiana. See call signs WNE, KFS, and WNU. 


36 See Amendment of Parts 2 and 97 of the Commission’s Rules to Create а New Medium-Frequency Allocation for 
the Amateur Radio Service, ARRL Petition for Rule Making (ARRL MF Petition), filed by ARRL on Nov. 29, 2012 
and refiled on Dec. 17, 2012 in ET Docket No. 12-338 by James E. Whedbee along with a request that the petition 
be considered. We are addressing the ARRL MF Petition in this docket, effectively granting Whedbee’s request. 


265 Td, at n.23. Call sign WD2XSH (File No. 0001-EX-ML-2011) authorizes experimental fixed stations at 

42 locations and experimental mobile stations within 50 km of the fixed locations to operate in the 461-478 kHz and 
495-510 kHz bands with an authorized power of 20 W ERP (32.8 W EIRP) and emission designators ISOHAIA, 
62HO0J2B, 62НОҒІВ, and 62HOGID. Participants in this ARRL experimental operation “have logged 168,472 hours 
on the air.” See http://www.arrl.org/news/arrl-sponsored-600-meter-experiment-approaches- 170-000-hours-of- 
operation. See also http://www.500kc.com/ and http://www.630m.net/files/TP07-2.pdf. 


366 See ARRL МЕ Petition at 9. 
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167. Service Rules for the 135.7-137.8 kHz and 472-479 kHz bands. We are proposing 
service rules for the amateur service in the 135.7-137.8 kHz and 472-479 kHz bands with the principal 
goal of enabling sharing of this spectrum among licensed amateur stations and unlicensed PLC systems.” 
As the demand for radio spectrum has continued to increase, we have sought to make more efficient use 
of spectrum by providing for sharing of frequency bands for multiple purposes.** While we recognize 
the importance of PLC systems to the functioning of the electric power grid, we also believe that there are 
benefits to providing amateurs access to these bands, including providing amateurs with new 
opportunities for experimentation. Moreover PLC systems and the expected amateur use of these bands 
have characteristics which make coexistence possible. PLC systems are limited to use on transmissions 
lines and, consequently, are not present in most residential neighborhoods where amateur licensees live. 
The amateur service is expected to use the band mainly for experimental purposes and not for routine and 
widespread communications activities common in other bands. These attributes give us confidence that, 
along with appropriate technical rules, amateur stations can harmoniously operate on the same frequency 
bands as PLC systems. 


7 


168. Тһе cornerstone of the technical rules we are proposing is physical separation between 
amateur stations and the transmission lines upon which PLC systems may be present. We propose that 
amateur stations be permitted to operate in these bands when separated from transmission lines by a 
specified distance. Such a separation, in conjunction with limits on the amateur stations’ transmitted 
EIRP and antenna heights, will enable PLC systems and amateur stations to coexist in these bands.*® In 
addition, we propose to limit amateur stations to operations at fixed locations only to ensure that this 
separation distance can be maintained reliably.” We seek comment on this overall framework. 


169. In order to develop the necessary and appropriate service rules to meet our goal of 
providing for the coexistence of amateur services and PLC systems in these bands, we seek detailed 
comment on the technical characteristics of both the PLC systems and the amateur stations. This 
information will allow us to set an appropriate separation distance. Although the Commission in the 
WRC-07 NPRM inquired into the technical rules and methods that would assure coexistence, commenters 
provided little in the way of concrete information.” ARRL submitted a technical analysis based on ап 
NTIA technical report supporting an assertion that PLC systems in the 135.7-137.8 KHz band will be 
sufficiently protected from amateur stations transmitting at an EIRP of 1 W with a separation distance of 
1 km from the transmission lines carrying the PLC signals.*”” However, this NTIA technical report is 
from 1985 and therefore may not account for any subsequent developments. 


170. То assist us in determining the optimal separation distance, we invite commenters to 
submit information on the technical characteristics of PLC systems that are currently being operated by 
utilities or likely to be deployed in the future. How tolerant are these PLC systems of signals received 
from other stations transmitting in the same band? What electric field strength at the location of a 
transmission line will cause a PLC system operating on that line to malfunction? What types of 


267 PLC systems operate under Part 15 of our rules and are not permitted to cause interference and must accept 
interference from licensed services. 47 C.F.R. §§ 15.5, 15.113 


368 See n.81, supra. 


369 As we noted іп the WRC-07 ЕО, the existing record offers support to the imposition of power limits and other 
technical rules to assure compatibility with PLC systems. See para. 23, supra. 


370 As ARRL admits, it would be appropriate to place regulatory limits on amateur stations based on proximity to 
transmission lines carrying PLC signals and an amateur licensee has suggested limiting amateur operations to fixed 
locations. ARRL Comments at 17 (“Distance separation of less than one kilometer would therefore be an 
appropriate trigger for any regulatory limits other than EIRP.”’); Davis Reply at 4. 


31 WRC-07 NPRM, 27 FCC Rcd at 14607, para. 17. 


372 See ARRL Comments at Annex А. 
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malfunctions would the electric power grid experience from electrical interference? How many PLC 
systems are currently operating in the 2200 and 630 Meter bands? Can these existing PLC systems be 
modified and could new PLC systems be designed to operate in other portions of the 9-490 kHz band, 
thus avoiding co-channel operation with amateur services? At what power do these PLC systems operate 
and how long are the transmission lines over which they send signals? At what voltage level do the 
transmission lines upon which these PLC systems are deployed operate and how does the PLC systems’ 
tolerance of other signals depend on the voltage level? What electric field strengths are produced in the 
vicinity of transmission lines by the PLC signals traveling over the transmission lines? 


171. Ме likewise invite information on the technical characteristics of amateur stations that 
are likely to be deployed or have operated under experimental licenses in these two bands. What electric 
field strength generated by PLC systems operating on transmission lines would impede the operation of 
amateur stations? A study conducted on a PLC system operating at 1 W at 152 kHz found that the PLC 
system generated an electric field strengths of 20 dbuV/m at 1 km.*” Would a signal with this field 
strength interfere with the operation of amateur stations? Given that high-voltage transmission lines 
generate a significant level of noise at this frequency range, how close to high-voltage transmission lines 
can amateur stations realistically operate? In recent years amateur stations have operated in these bands 
under experimental licenses with most licenses permitting powers of between 1 to 20 watts ЕВР. How 
close did these amateur stations operate to transmission lines? Did any of these amateur stations receive 
signals from PLC systems operating on transmission lines? Do the experiences of amateur stations and 
utilities in other countries and along the United States border with Canada yield any useful 
information?” 


172. Еме were to adopt our proposal to permit amateur operations only when separated by a 
specified distance from transmission lines, when a new transmission line is built close by an amateur 
station, the station either would have to relocate farther away from the transmission line or cease 
operating. How should our rules address the potential for new transmission lines to be constructed closer 
than the specified distance to pre-existing amateur stations? We do not want to inhibit the ability of either 
PLC systems or amateur services to grow and expand without imposing unnecessary burdens on either. Is 
it possible for utilities to refrain from geographically expanding their PLC operations within the relatively 
small portion of the 9-490 kHz band that we are making available for amateur operations, and is this 
something utilities would do on their own accord, given the Part 15 status of PLC systems? Should our 
rules explicitly prohibit utilities from deploying new PLC systems in these bands? 


173. Ме seek comment on how changes to the structure and design of the electric power 
system might affect our technical analysis. For example, the modernization of the U.S. power system to 
provide a more efficient and stable transmission and distribution network, which has been referred to as 
the “smart grid,” requires wide-area monitoring of the electric grid, two-way communications, and 
enhanced control functions.*”° These communication needs may be met by increased use of PLC 
systems.*”” Are utilities likely to deploy more PLC systems in these bands in the future to meet the 
communication needs of the smart grid? Are the characteristics of these PLC systems likely to differ 
from PLC systems that have been used by utilities in the past? A recently adopted IEEE standard 


IRC, Madge, G.K. Hatanaka, Power Line Carrier Emissions from Transmission Lines, 7 IEEE Transactions on 
Power Delivery 1775, 1776 (Oct. 1992). 


374 А number of licenses permitted powers of up to 1 kW. 
375 Canada allows amateurs to operate in the 135.7-137.8 kHz band. 


376 Stefano Galli, Anna Scaglione, and Zhifang Wang, For the Grid and Through the Grid: The Role of Power Line 
Communications in the Smart Grid, 99 Proceedings of the IEEE, 998, 999 (June 2011). 


37 Td. at 1010-12. 
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(1901.2-2013) is designed for smart grid applications over distribution lines below 500 kHz.*”* Because 
these systems operate over the distribution lines to residences and businesses rather than over 
transmission lines, they are considered carrier current systems rather than PLC systems under the 
Commission’s rules. Unlike PLC systems, carrier current systems may operate on any power line and are 
not limited to the 9-490 kHz band. However, carrier current systems are subject to limits on radiated 
power that do not apply to PLC systems.*” What is the likelihood that carrier current systems will be 
deployed over distribution lines and operate in the two frequency bands of concern in this proceeding? 
Will these systems be used for tasks critical to the functioning of the electric grid or will they used for 
non-critical purposes such as metering? Are amateur stations operating in these bands likely to prevent 
these carrier current systems from operating or receive harmful interference from these systems? 


174. We also seek comment on the applicability of IEEE 1613-2009 — IEEE Standard 
Environmental and Testing Requirements for Communications Networking Devices Installed in Electric 
Power Substations (IEEE 1613-2009) to our analysis.**° ARRL claims that PLC systems complying with 
TEEE-1613 “would virtually guarantee that there would be no interaction between [a]mateur stations and 
PLC systems,” and that compliance with the standard has been required by the Commission’s since 
2002.**' As background, the Commission’s rules require that PLC systems conform to engineering 
standards promulgated by the Commission and adhere to industry approved standards designed to 
enhance the use of PLC systems.**” Is compliance with this IEEE standard required by the Commission’s 
rules (i.e. is this an industry approved standard designed to enhance the use of PLC systems)? Would 
compliance of PLC systems with this standard facilitate the sharing of these bands between amateur 
stations and PLC systems? Are there PLC systems deployed that do not comply with this standard? 
Would compliance with this standard obviate the need for amateur stations to maintain a specific 
separation distance from transmission lines? 


175. We recognize that the separation distance required for PLC systems and amateur stations 
to coexist will depend on the power at which the amateur stations are permitted to transmit. We propose 
that amateur stations іп the 135.7-137.8 kHz band be limited to a maximum EIRP of 1 W, as is required 
by footnote RR 5.67A, and which we adopted in the WRC-07 R&O. Is this EIRP limit appropriate for 
facilitating sharing between PLC systems and amateur stations? For the 472-479 kHz band, we propose 
to adopt transmitted power limits consistent with RR 5.80A. Amateur stations will be limited to an EIRP 
of 1 W in the portion of Alaska within 800 km of the Russian Federation and will be permitted to transmit 
at up to 5 W EIRP elsewhere. Is this EIRP limit appropriate for PLC systems and amateur stations to 
share this band? Should amateur stations be required to reduce their EIRP below 5 W when close to 
transmission lines and at what distances? We seek comment on these proposals. 


176. We also seek comment on the practical application of a separation distance requirement, 
and, specifically, what resources and information amateur radio operators will need to comply with our 
rules. Amateur licensees will have to determine the location of transmission lines in their vicinity to 
determine if they are permitted to operate stations using these frequency bands. The amateur licensees 
will need to differentiate transmission lines from the electric distribution lines that connect distribution 
substations to customer or house wiring. High voltage transmission lines are typically attached to large 
steel towers that are easy to identity. However, lower voltage transmission lines are typically attached to 
wooden poles. Although the wooden poles used for transmission lines are usually taller than the wooden 


378 1901 .2-2013 — IEEE Standard for Low-Frequency (less than 500 kHz) Narrowband Power Line Communications 
for Smart Grid Applications, available at http://standards.ieee.org/findstds/standard/1901.2-2013.html. 


39 47 C.F.R. $$ 15.3(4), 15.107(с), 15.109(е). 

380 This standard is available at https://standards.ieee.org/findstds/standard/1613-2009.html 
31 ARRL MF Petition at 11. 

382 47 СЕВ. $ 15.113(e). 
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poles used for distribution lines,**’ we recognize that distinguishing the two types may not always be 
straightforward. We seek comment on whether amateur licensees will be able to identify the transmission 
lines in their locality. If amateur licensees are not able to reliably identify transmission lines, should we 
require amateurs or ARRL to affirmatively verify the locations of transmission lines with utilities or UTC 
before an amateur station begins transmitting?*™ 


177. There are several different ways that we could specify the separation distance between 
the amateur stations and the transmission lines. We could specify the slant-range distance as is defined in 
our Part 15 гшеѕ.'*° The slant range distance is the diagonal distance measured from the center of the 
measurement antenna to the nearest point of the overhead power line. However, calculation of the slant 
range distance is complicated by the need to know the height of the transmission line at the point closest 
to the measurement antenna as well as the height of the center of the measurement antenna. For 
simplicity we propose instead to specify the separation distance in terms of the horizontal distance 
between the transmission line and the amateur station antenna. This is the horizontal (lateral) distance 
between the center of the amateur station antenna and a vertical projection of the overhead transmission 
line down to the height of the center of the amateur station antenna. This distance could be calculated 
from the coordinates (i.e. latitude and longitude) of the amateur station antenna and the coordinates of the 
nearest point on the transmission line without having to know the heights of the antenna or the 
transmission line. We seek comment on this proposal. 


178. Lastly, we seek comment on additional service and operational rules that would be 
appropriate for amateur operations in these bands. According to ARRL, the tallest antenna that should 
reasonably be considered for an amateur station is 200 feet, because antennas with greater heights would 
be required to obtain prior FAA approval and have to comply with FAA painting and lighting 
requirements.” We note that adopting a maximum antenna height for amateur stations in these bands 
will aid in sharing of the spectrum with PLC systems by limiting the number of transmission lines that 
would potentially be in direct line-of-sight of amateur station antennas. We seek comment on what 
maximum antenna height, if any, we should adopt for amateur stations in these bands. 


179. | We also invite comment on whether to adopt transmitter power limits for amateur 
stations, in addition to the EIRP limits we are proposing. If so, we seek comment on what the power 
limits should be. We observe that, in the 2002 Amateur Radio NPRM, the Commission proposed to limit 
the maximum transmitter power in the 135.7-137.8 kHz band to 100 W PEP because of the possible 
difficulty of measuring the EIRP of an amateur station in this frequency range.**’ Also, in 1998, ARRL 
submitted data for the 135.7-137.8 kHz band showing that relatively short antennas can only produce 
ranges of EIRP that are well below the ITU’s 1 W EIRP limit (i.e., 10-40 mW for a 100 foot antenna and 
1-4 mW for а 50 foot antenna) with a transmitter power output of 200 W PEP.” The Commission did 


383 Because low-voltage transmission lines operate at higher voltages than distribution lines, the wooden poles they 
are attached to are usually taller to prevent arching of the electric current to nearby trees, structures, and people. 


384 ARRL has indicated a willingness to act as a clearinghouse and single point of contact for amateurs to notify 
UTC or another coordinating entity. See ARRL Reply Comments at 6; ARRL MF Petition at 10. 


385 47 C.F.R. $ 15.3(hh). 


386 See ARRL Erratum, RM-9404, received Хоу. 18, 1998 (ARRL LF Erratum) at 13. Although ARRL made this 
statement in the petition regarding the 2200 meter band, the rationale applies equally for the 630 meter band. 47 
C.F.R. $ 17.7(а). 


387 2002 Amateur Radio NPRM, 17 FCC Rcd at 8963, рага. 25. 


388 See ARRL LF Erratum at 13. We note that a recent ITU-R recommendation states that a representative system 
for the 2200 meter band would have a transmitter output power of 23 dBW (200 W), a transmitter (transmission) 
line loss of 0 dB, and a (transmitting) antenna gain of -22 dBi. This would result in an EIRP of 1 dBW [i.e., 

23 dBW + 0 dB + (-22 dBi) = 1 dBW = 1.259 W], which exceeds the WRC-07 EIRP limit of 0 dBW (1 W). See 
Recommendation ITU-R M.1732-1 (03/2012), p. 3, Table 1. 
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not consider either power limit at that time, because, as noted above, it decided not to adopt an allocation 
for amateur operations in this band.**? Given that we have adopted such an allocation in the WRC-07 
R&O above,*” do either the 2002 Amateur Radio NPRM or ARRL’s 1998 study provide a basis for 
determining transmitter power limits now? Should these transmitter power limits vary depending on 
antenna height – e.g. we could allow а 200 W PEP limit for antenna heights not exceeding 30.5 meters 
while permitting only 100 W PEP for taller antennas. Should the transmitter power limits differ between 
the 135.7-137.8 kHz band and the 472-479 kHz bands? 


180. In response to the WRC-07 NPRM, commenters addressed a number of steps that could 
facilitate amateur use of the 135.7-137.8 kHz band. Amateur operator John H. Davis (Davis) proposed 
that no amateur station should be automatically controlled to ensure that the amateur operator is able to 
quickly terminate transmissions if necessary.*”' Davis also suggested that it may be appropriate to also 
prohibit software-driven modes that determine their own operating frequency without human intervention. 
Should we adopt Davis’s suggestions? ARRL’s states that there is no rationale for limiting the occupied 
bandwidth in the 135.7-137.8 kHz band to less than the full 2.1 kilohertz, and that a stricter limit would 
not be conducive to experimentation with narrowband data emission modes in the future.” Should we 
adopt any bandwidth limitation for either of the frequency bands? In the WRC-07 NPRM, the 
Commission requested comment on whether it should limit operating privileges in the 135.7-137.8 kHz 
band, e.g., to Amateur Extra Class licensees.*”* None of the commenters believe that such a restriction 
would better facilitate Amateur/PLC sharing of the band.** In particular, we note that ARRL states that it 
would be consistent with Commission policy to make this frequency band available to Amateur Extra, 
Advanced, and General Class ісепѕееѕ. Should we limit operating privileges for these bands in 
accordance with ARRL’s statement? Should we propose to authorize CW (international Morse code 
telegraphy), RTTY (narrow-band direct-printing telegraphy), and data emissions throughout the 630 and 
2200 meter bands as ме did for our 2200 meter band proposal in 2002?" We also seek comment оп 
amending Section 97.3 by adding definitions for the terms effective radiated power, isotropically radiated 
power, and LF.” 


181. Other Allocated Uses. Other radio services use the 135.7-137.8 kHz band. In the 
U.S. Table, the 130-160 kHz band is allocated to the fixed service (FS) and maritime mobile service 


39 2003 Amateur Radio ВО, 18 FCC Red at 10263-64, paras. 16-20, cited in para. 15, supra. 
390 Dara. 22, supra. 


91 See Davis Comments at 8. Davis made this proposal for the 135.7-137.8 kHz, but we see no reason why it does 
not equally apply to both bands. 


32 See ARRL Comments at 21. We note, however, that the IARU Region 1 band plan limits the maximum 
bandwidth in the 2200 meter band to 200 hertz. See http://iaru- 
rl.org/index.php?option=com_content&view=article&id=175 &Itemid=127. 


33 WRC-07 NPRM, 27 FCC Rcd at 14607, para. 19. 


394 See, e.g., Whedbee LF Petition, n.43, supra, at 2. 
395 See ARRL Comments at 17. 


964 Amateur stations would be permitted to utilize CW (continuous wave) emissions in the band per existing 
Section 97.305(a), and thus, our proposed rules list only RTTY (radio teletype) and data in Section 97.305(c). For 
the definitions of CW, data, and RTTY, see Section 97.3 at paragraphs (c)(1), (c)(2), and (c)(7), respectively. This 
proposal is consistent with the Whedbee LF Petition. See n.43, supra, p. 4. 


37 The proposal to add the definition of the term “LF” to Section 97.3 is consistent with the Whedbee LF Petition. 
See n.43, supra, p. 3. To add these terms in alphabetical order, our proposed rules reproduce the text of the existing 
definitions in Section 97.3(b). 
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(MMS) on a primary basis for Federal and non-Federal ве, While there are no non-Federal stations іп 


the FS and MMS that are licensed to operate in the 135.7-137.8 kHz band, there is limited Federal use of 
this band.*” Specifically, a Federal coast station located in Dixon, California transmits to ships in the 
Pacific Ocean on two frequencies that overlap portions of this band. Given that this coast station also 
transmits on 19 other LF frequencies, we have requested that NTIA consider whether Federal 
requirements can be met without operating in this narrow (2.1 kilohertz) band. The 126.7-141.7 kHz 
band is also used to track tagged salmon in the Pacific watershed. We seek comment on whether we need 
to adopt exclusion zones or use other methods to protect these Federal uses of ће Бапа.“ Should we 
delete the unused non-Federal allocations from this band? To be consistent with the International Table, 
we also propose to require that amateur fixed stations operating in the 2200 meter band not cause harmful 
interference to stations in the FS and MMS that are authorized by other nations and require that these 
amateur stations take any and all corrective action, if harmful interference is reported to и. We seek 
comment on these proposals. 


182. Finally, we note that the 472-479 kHz band has unused Federal MMS and ARNS 
allocations. Should we remove these allocations from the Federal Table? To be consistent with the 
International Table, we propose that amateur stations transmitting in the 630 meter band not cause 
harmful interference to, and must accept interference from, stations authorized by other nations in the 
ARNS and MMS and that the amateur stations must cause no harmful interference to 490 kHz.*” Should 
we take any action with regard to the non-Federal MMS allocation in the band? We seek comment on 
these proposals. 


B. Maritime Issues and Oceanographic Radars 
1. Maritime Mobile Service Use of the Frequency 500 kHz 


183. Background. Prior to WRC-12, the 495-505 kHz band was allocated to the mobile 
service on a primary basis in all ITU Regions, and two international footnotes (RR 5.82A, RR 5.82B) 
applied to this band. RR 5.82A stated that the use of this band was limited to radiotelegraphy. RR 5.82B 
required that the use of the 495-505 kHz band by services other than the maritime mobile service (MMS) 
not cause harmful interference to the MMS. In the United States, the 495-505 kHz band is allocated to 
the mobile service on a primary basis for Federal and non-Federal use, restricted to distress and calling 
operations.“ 


39% The FS is а radiocommunication service between specified fixed points, and the MMS is a mobile service 
between coast stations and ship stations, or between ship stations, or between associated on-board communication 
stations; survival craft stations and emergency position-indicating radiobeacon stations may also participate in this 
service. 47 C.F.R. § 2.1(c). 


39 On March 31, 2015, the staff conducted a study of the 135.7-137.8 kHz band using the Commission’ s Universal 
Licensing System (ULS) and found no active call signs. 


400 Tf we adopt exclusion zones, ARRL could prevent amateur licensees from registering amateur fixed stations in 


the exclusion zones when amateur licensees register with ARRL. 


301 The 135.7-137.8 kHz band is allocated on a primary basis to these services in all Regions in the International 
Table. 47 C.F.R. § 2.106. 


402 The 472-479 kHz band is allocated on a primary basis to the MMS in all Regions in the International Table. 

47 C.F.R. $ 2.106. RR 5.80A provides that amateur stations shall not cause harmful interference to nor claim 
protection from stations in the ARNS. RR 5.82 provides that amateur stations in the band cause no interference to 
490 kHz. See revised text of RR 5.80A and RR 5.82 in Appendix D. 


403 


WRC-12 also adopted a related U.S. proposal to restrict the primary mobile service allocation in the 510-525 kHz 
band to the MMS in ITU Region 2. This allocation has already been implemented in the U.S. Table. 
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184. Тһе United States proposed that WRC-12 restrict the use of the mobile service allocation 
in the 495-505 kHz band to the MMS. In support of this proposal, the United States stated that the 
broadcast of safety and security information to and from ships is vital for maritime safety. Due to further 
requirements for spectrum to accommodate existing and new maritime systems, the United States stated 
that an exclusive primary MMS allocation in the 495-505 kHz band is vital for the maritime community 
to have a globally harmonized primary MMS allocation for maritime safety information (MSD, 
security-related broadcasts, and data communication systems.*” The United States also proposed that 
WRC-12 delete RR 5.82A and RR 5.82B, which would become unnecessary as a consequence of this 
proposal. 


185. Proposal. WRC-12 adopted the U.S. proposal апа NTIA recommends that we 
implement these WRC-12 allocation changes in the U.S. Table.” Accordingly, we propose to reallocate 
the 495-505 kHz band to the MMS on a primary basis for Federal and non-Federal use. This action is 
expected to provide spectrum for digital broadcasting of maritime safety and security related information 
via automated broadcasts in a manner that can coexist with existing services.“ We request comment оп 
this proposal. 


2. Oceanographic Radar Applications іп the 4-44 MHz Range 


186. Background. Oceanographic radar systems measure the speed and direction of ocean 
surface currents in near-real time. The ability to collect this data supports pollutant tracking, search and 
rescue, harmful algal bloom monitoring, navigation, and ecosystem assessment. The U.S. currently 
operates 143 oceanographic radars and plans to install 208 additional such radars.*” 


187. In preparation for WRC-12, the United States observed that these oceanographic radars 
have been operating for more than 30 years on an experimental, non-interference basis, and that 
uncoordinated global frequency use has resulted in band congestion.*'° At the same time, parties are 
increasing their reliance on the data from these systems for maritime safety, oceanographic, 
climatological, meteorological, and disaster response purposes.*'' Use of frequencies higher than 50 MHz 


404 See U.S. Proposals for WRC-12, First Tranche, Agenda Item 1.10. See also CPM Report to WRC-12, Chapter 1, 
Agenda Item 1.10, 1/1.10/3.3 (Broadcasts of safety and security information for ships and ports), pp. 83; Report 
ITU-R M.2201 (Utilization of the 495-505 kHz band by the maritime mobile service for the digital broadcasting of 
safety and security related information from shore-to-ships), 11/2010. 


405 When considered along with the change noted іп n.403, supra, the addition of the MMS allocation in the 
495-505 kHz band would result in a continuous MMS allocation from 415 kHz to 525 kHz in Region 2 (extending 
to 526.5 kHz in Regions І and 3). 


4% Specifically, WRC-12 allocated the 495-505 kHz band to the MMS on а primary basis in all ITU Regions and 
deleted RR 5.82A and RR 5.82B. See WRC-12 Final Acts, p. 9. 


407 See NTIA WRC-12 Implementation Recommendations, p. 3. 


408 The U.S. proposal also noted that maritime communication systems in the 415-526.5 kHz band include 
transmissions in accordance with Recommendations ITU-R M.540 (Operational and technical characteristics for an 
automated direct-printing telegraph system for promulgation of navigational and meteorological warnings and 
urgent information to ships), ITU-R M.1677 (International Morse code), and ITU-R M.1798 (Characteristics of HF 
radio equipment for the exchange of digital data and electronic mail in the maritime mobile service); that these 
systems currently operate in support of maritime applications other than those used for radiotelegraphy; and that 
based on current worldwide operational experience, other maritime applications are compatible with 
radiotelegraphy. See also Report ITU-R M.2201, n.404, supra, p. 2. 


“ See “A Plan to Meet the Nation’s Needs for Surface Current Mapping,” Updated — April 2013, Prepared for the 
Interagency Working Group on Ocean Observations (National Surface Current Plan), pp. 1-11. 


410 See U.S. Proposals for WRC-12, Second Tranche, Agenda Item 1.15. 


411 For example, the global oceanography community is planning for the implementation of coastal oceanographic 
radar networks. Oceanographic radar measurements of the sea surface provide support to meteorological operations 
(continued....) 
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limits the ability of oceanographic radar systems to provide useful data. Furthermore, oceanographic 
radars have a relatively large operational range (on the order of 200 km). 


188. The U.S. proposed that WRC-12 provide spectrum for the operation of oceanographic 
radars in the 3-44 MHz range while minimizing the impact on incumbent fixed and mobile service 
users.“ Specifically, the U.S. proposed that WRC-12 allocate seven HF bands and two VHF bands to the 
radiolocation service (RLS) on a primary basis in all Regions, with the following international footnote 
limitation: “Stations in the radiolocation service shall not cause harmful interference to, nor claim 
protection from, stations operating in the fixed and mobile services. Resolution 612 (Rev. WRC-12) shall 
apply.” Additionally, the U.S. proposed that WRC-12 revise Resolution 612, which specifies the 
operating parameters for oceanographic radars. Given the increased use of oceanographic radars and their 
unique technical requirements, the U.S. suggested that the proposal would improve the regulatory status 
of oceanographic radars without sacrificing the protection of existing allocated services." 


189. УУКС-12 allocated six HF bands and two VHF bands to the RLS for use by 
oceanographic radars in Region 2. Specifically, WRC-12 allocated a total of 695 kilohertz of HF 
spectrum as follows: five of these bands (4.438-4.488 MHz, 5.25-5.275 MHz, 16.1-16.2 MHz, 
24.45-24.65 MHz, апа 26.2-26.42 MHz) are allocated оп a primary basis in Region 2 (and оп a secondary 
basis in Regions 1 and 3),““ and опе band (13.45-13.55 MHz) is allocated on a secondary basis in all 
Regions. WRC-12 allocated the 1.3 megahertz of VHF spectrum (41.015-41.665 MHz and 
43.35-44 MHz) proposed by the U.S. on a primary basis, but limited the use of these allocations to the 
United States and South Korea.“ 


190. In the International Table, all of the bands that WRC-12 allocated to the RLS are also 
allocated to the fixed service on a primary basis and seven of these bands are also allocated to the mobile 
service or to a subset of the mobile service.*"® In order to protect these incumbent services, WRC-12 
adopted three international footnotes (RR 5.132A, RR 5.145A, and КК 5.161A), which limit the use of 
these RLS allocations to oceanographic radars operating in accordance with Resolution 612 
(Rev.WRC- 12) and require that these oceanographic radars not cause harmful interference to, or claim 
protection from, stations operating in the fixed or mobile services. We also note that WRC-12 updated 
Resolution 612,47 


(Continued from previous page) 
through the collection of sea state and dominant ocean wave data. In addition, HF surface wave radar technology 
has applications in global maritime domain awareness by allowing the long-range sensing of surface vessels. 


412 See U.S. Proposals for WRC-12, Second Tranche, Agenda Item 1.15. 
413 
Id. 


“4 Tn Regions 1 and 3, WRC-12 allocated only the narrower 24.45-24.60 MHz band, i.e., ће 24.60-24.65 MHz 
sub-band is not allocated for oceanographic radar use in Regions 1 and 3. 


45 See RR 5.161А. 


216 Ty Region 2, the 4.438-4.488 MHz band is allocated to the mobile except aeronautical mobile (В) service (MS 
except AM(R)S) on a primary basis, the 5.25-5.275 MHz and 26.2-26.42 MHz bands are allocated to the mobile 
except aeronautical mobile service (i.e., the land mobile service (LMS) and the maritime mobile service (MMS)) on 
a primary basis, the 13.45-13.55 MHz band is allocated to the MS except AM(R)S on a secondary basis, the 
24.45-24.65 MHz band is allocated to the LMS on a primary basis, and the 41.015-41.665 MHz and 43.35-44 MHz 
bands are allocated to the MS on a primary basis. (The 16.1-16.2 MHz band is allocated only to the FS.) 


417 Tn its revision of Resolution 612, WRC-12 resolved that: 1) when oceanographic radars are brought into use after 
February 17, 2012, and notified to the ITU’s Radiocommunication Bureau, the notification must be in accordance 
with Radio Regulation No. 11.2 and must contain the station identification (call sign); 2) the peak EIRP of an 
oceanographic radar must not exceed 25 dBW (316 W); 3) each oceanographic radar station must transmit a station 
identification (call sign) on the assigned frequency, in international Morse code at manual speed, at the end of each 
data acquisition cycle, but at an interval of no more than 20 minutes; 4) oceanographic radars should, where 
applicable, use techniques that allow multiples of such radars to operate on the same frequency, reducing to a 
(continued....) 
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191. МТІА recommends that we implement in the U.S. Table all the RLS allocations WRC-12 
adopted for oceanographic radar applications in ITU Region 2,4% NTIA also recommends that we add 
references to the appropriate international footnote in the bands allocated for Federal/non-Federal shared 
use (і.е., RR 5.132A in the 4.438-4.488 MHz, 5.25-5.275 MHz, 13.45-13.55 MHz, and 24.45-24.65 MHz 
bands, and RR 5.145A in the 16.1-16.2 MHz band), and that we adopt four U.S. footnotes that would 
apply to the bands allocated exclusively for Federal use (41.015-41.665 MHz) or for non-Federal use 
(26.2-26.42 MHz, 43.35-43.69 MHz, and 43.69-44 MHz).*"? Additionally, NTIA recommends that we 
raise the secondary mobile except aeronautical mobile service allocation in the 5.25-5.275 MHz band to 
primary status. 


192. Proposal. We support the U.S. objective to provide allocated spectrum for the operation 
of oceanographic radars, while minimizing their impact on incumbent fixed and mobile service users. We 
also agree that allocating the WRC-12 oceanographic radar bands would better organize and reduce 
spectrum requirements for these operations. We therefore propose to allocate the eight WRC-12 
frequency bands in the 4-44 MHz range to the RLS for Federal and non-Federal use, limited to 
oceanographic radar applications. 


193. Specifically, we propose to allocate seven frequency bands (4.438-4.488 MHz, 
5.25-5.275 MHz, 16.1-16.2 MHz, 24.45-24.65 MHz, 26.2-26.42 MHz, 41.015-41.665 MHz, and 
43.35-44 MHz) to the RLS on a primary basis for Federal and non-Federal use and to allocate the 
13.45-13.55 MHz band to the RLS on a secondary basis for Federal and non-Federal use. 


194. То minimize the impact on the incumbent fixed and mobile services, we propose that 
oceanographic radars may not cause harmful interference to, or claim protection from, existing and future 
stations in the incumbent fixed and mobile services. As requested by NTIA, we seek to implement this 
proposal in the U.S. Table by adding RR 5.132A to four HF bands (4.438-4.488 MHz, 5.25-5.275 MHz, 
13.45-13.55 MHz, and 24.45-24.65 MHz), RR 5.145A to the 16.1-16.2 MHz band, and a U.S. footnote 
(tentatively numbered as US132A) to ће 26.2-26.42 MHz, 41.015-41.665 MHz, and 43.35-44 MHz 
bands.*” Further, we propose to raise the secondary mobile except aeronautical mobile service allocation 


(Continued from previous page) 
minimum the spectral occupancy of a Regional or global deployment of radars; 5) oceanographic radars should use 
directional antennas, where applicable and as required, to facilitate sharing, thereby reducing the EIRP in the 
direction of the transmit antenna backlobe; and 6) the separation distances between an oceanographic radar and the 
border of other countries must be greater than the distances specified in the following table, unless prior explicit 
agreements from affected administrations are obtained: 


Land path (km) Sea or mixed path (km) 

Frequency (MHz) Rural 7” Quiet rural Rural Ы Quiet rural 
5 (+1 MHz) 120 170 790 920 
13 (+ 1 MHz) 100 110 480 520 
16 (+ 1 MHz) 80 100 390 450 
25 (+ 3 MHz) 80 100 280 320 
42 (+ 3 MHz) 80 100 200 230 


See ITU Radio Regulations, Volume Ш, Resolution 612 (Кеу ЛҮКС-12), titled “Use of the radiolocation service 
between 3 and 50 MHz to support oceanographic radar operations,” pages RES612-1 through RES612-2. 


418 See NTIA WRC-12 Implementation Recommendations, table entries on pp. 4-9. 


41 See NTIA WRC-12 Implementation Recommendations, footnotes US[26.2MHz], US[41.015MHz], 
US[43.35MHz], and US[43.69MHz] опр. 25. 


420 Tn order to simplify the codification of oceanographic radar use in the U.S. Table, we have combined NTIA’s 
recommended footnotes (US[26.2MHz], US[41.015MHz], US[43.35MHz], and US[43.69MHz]) into a single new 
U.S. footnote. See Appendix F for the text of proposed footnote US132A. 
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in the 5.25-5.275 MHz band to primary status, so that existing and future stations in this service can also 
be protected from interference from oceanographic radars. 


195. | Weare most concerned about the potential for interference from oceanographic radars in 
the 4.438-4.488 MHz and 26.2-26.42 MHz bands. Several university-operated stations authorized on 
frequencies in the 4-44 MHz range under experimental licenses were required to adjust their operations 
because of interference caused to incumbent stations authorized in the fixed and mobile services.” 
Given these incidents, we note that operators of oceanographic radars would be required to cease 
operations if notified that they are causing harmful interference, and operations will not resume until the 
cause of the harmful interference is corrected. 


196. Our proposed rules are based on the conditions specified in Resolution 612 (Rev. WRC- 
12). We propose to amend Part 90 of the Commission’s rules to bring the oceanographic radar allocations 
into immediate effect. Specifically, we propose to amend Section 90.103 by listing the eight 
oceanographic radar bands in the table within paragraph (b), to limit station class of these radars to 
radiolocation land stations, and to restrict the use of these bands by adding new Limitation 3, which 
would be codified in new paragraph (c)(3). Specifically, we propose that new paragraph (c)(3) read as 
follows: 


Operations in this band are limited to oceanographic radars using transmitters with a peak 
equivalent isotropically radiated power (EIRP) not to exceed 25 dBW. Oceanographic radars 
must not cause harmful interference to, nor claim protection from interference caused by, stations 
in the fixed or mobile services as specified in § 2.106, footnotes 5.132A, 5.145A, and US132A. 
See Resolution 612 of the ITU Radio Regulations for international coordination requirements. 
Operators of oceanographic radars are urged to use directional antennas and techniques that allow 
multiples of such radars to operate on the same frequency. 


Because the power limitation in Resolution 612 is specified in peak EIRP, we also propose to reflect the 
Part 2 definition of this term in Section 90.7 of the Commission’s rules.“ 


197. Finally, we propose to require that licensees of oceanographic radars that currently 
operate under Part 5 of the rules transition their operations to frequencies within an allocated band within 
five years of the adoption of final rules in this proceeding. We request comment on all of our proposals. 


3. Improved Satellite-AIS Capability 


198. Background. In the WRC-07 R&O, we implemented several WRC-12 allocation actions 
that were taken to support maritime safety requirements in the two existing bands (AIS 1 and AIS 2) used 
by maritime Automatic Identification Systems.*” In this section, we address the new mobile-satellite 
service (MSS) allocations that WRC-12 adopted for the purpose of improving satellite detection of AIS 
messages. 


199. In the U.S. Table, the 156.7625-156.8375 MHz band (75 kilohertz) is currently allocated 
on a primary basis to the maritime mobile service (MMS) (distress, urgency, safety, and calling) for 
Federal and non-Federal use. Prior to WRC-12, this band was allocated in the International Table to the 
MMS (distress and calling) on a primary basis in all Regions.** The United States proposed that 


421 Our Enforcement Bureau has investigated numerous interference complaints related to the operation of 
experimental coastal radars dating back to at least the year 2000. 


422 For consistency within Part 90 of the rules, we use the abbreviation “EIRP” (instead of “e.i.r.p.,” which is the 
abbreviation used in the ITU Radio Regulations and in Part 2 of the rules). 


423 See paras. 106-114, supra. 


424 Tn the case where there is a parenthetical addition to an allocation in the International Table, that service 

allocation is restricted to the type of operation so indicated. 47 C.F.R. $ 2.104(h)(4). RR 5.226 states, inter alia, 

that the frequency 156.8 MHz is the international distress, safety and calling frequency for the maritime mobile VHF 
(continued....) 
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WRC- 12 adopt a new international footnote, which would state that the frequencies 156.775 MHz 
(channel 75) and 156.825 MHz (channel 76) are also allocated to the MSS (Earth-to-space) for the 
reception of AIS emissions from stations operating in the MMS, solely using message 27 as specified in 
Recommendation ITU-R М.1371.* In its support for the new allocations, the U.S. stated that satellite 
monitoring of AIS equipped vessels is critical to search and rescue, safety of navigation, and the safe 
movement and tracking of vessels.“ Further, the U.S. cited recent ITU-R studies which indicate that the 
recommended allocations are well-suited to allow for the use of satellite-AIS messages in a manner 
compatible with the existing allocations.*”’ 


200. WRC-12 divided the 156.7625-156.8375 MHz band into three 25 kilohertz-wide bands: 
156.7625-156.7875 MHz (AIS 3 with a center frequency of 156.775 MHz), 156.7875-156.8125 MHz 
(channel 16 with a center frequency of 156.800 MHz), and 156.8125-156.8375 MHz (AIS 4 with a center 
frequency of 156.825 MHz), so that the bands on either side of channel 16 (і.е., AIS 3 and AIS 4) could 
also be allocated to the MSS (Earth-to-space) on primary basis in Region 2 and on a secondary basis in 
Regions 1 and 3." WRC-12 also adopted RR 5.228, which limits MSS (Earth-to-space) use of the AIS 3 
and AIS 4 bands “о the reception” of emissions of long-range AIS broadcast messages (Message 27), and 
— with the exception of AIS emissions — requires that the emissions in these bands by MMS systems 
“shall not exceed | W.” 


201. МТІА recommends that we implement the WRC-12 decision by reallocating the AIS 3 
and AIS 4 bands to the MSS (Earth-to-space) on a primary basis for Federal and non-Federal use, limited 
to AIS operations only.*” Further, NTIA recommends that we limit the use of these MSS allocations by 
adding the following use limitation to footnote US52: “The frequencies 156.775 MHz (A1S 3) and 
156.825 MHz (AIS 4) are allocated exclusively to the MSS (Earth-to-space) for the reception of long- 
range broadcast messages from ships (Message 27; see most recent version of ITU-R M.1371).” In 


(Continued from previous page) 
radiotelephone service and that the conditions for the use of this frequency and the 156.7625-156.8375 MHz band 
are contained in Article 31 and Appendix 18. 


425 The United States also proposed that a similar note be added to Appendix 18 (channels 75 and 76 are allocated to 
the MSS (Earth-to-space) “for the transmission of AIS message 27 from ships”). See U.S. Proposals to WRC-12, 
First Tranche, Agenda Item 1.10, pp. 2 and 4. 


226 See, e.g., IMO Resolution MSC 74(69) (requiring that AIS improve the safety of navigation by assisting in the 
efficient navigation of ships, protection of the environment, and operation of Vessel Traffic Services (VTS)). 


427 “Тһе ITU-R completed studies to identify VHF channels in Appendix 18 for improved AIS satellite detection and 
recently updated Recommendation ITU-R М. 1371-3, “Technical characteristics for an automatic identification 
system using time division multiple access in the VHF maritime mobile band,” to reflect specialized message 27 for 
long-range AIS broadcast messages of AIS Class A equipped vessels. This proposed MSS (Earth-to-space) 
allocation for satellite AIS is compatible with the existing navigation-related communications of the frequencies as 
designated in Appendix 18, note п). ITU-R Report M.2169, “Improved satellite detection of AIS,” and the recently 
updated ITU-R Recommendation M.1371-3 confirm the compatibility and show that the transmission of new AIS 
message 27 contains navigational information including position, speed over ground, course over ground, and 
navigational status. The proposed MSS (Earth-to-space) frequencies (channels 75 and 76) are for navigation and 
serve as guard-bands for channel 16 — the safety and distress frequency.” See U.S. Proposals to WRC-12, First 
Tranche, Agenda Item 1.10. See also ITU-R Report M.2169 and Recommendation ITU-R M.1371-3. We note, in 
particular, that: “Transmission of Message 27 at 12.5 W only once every 3 min for 17 ms, alternating between 
channels 75 and 76 together with the restriction to not transmit when the ship is within range of an AIS base station, 
would not interfere with voice communications on any of these channels 16, 75 and 76...” See ITU-R Report 
M.2169, Section 4 (Operating frequencies for satellite detection of AIS), p. 6. 


428 See CPM Report to WRC-12, Chapter 1, Agenda Item 1.10, pp. 83, 85-86, 88-89, 93, 97-99; and WRC-12 Final 
Acts, Appendix 18 at 148. 


429 See NTIA WRC-12 Implementation Recommendations at pp. 12 (for NTIA’s recommended Table entries) and 
25 (for NTIA’s recommended footnote US[replace US52/55]). 
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addition, NTIA’s WRC-12 Implementation Recommendations included deleting the MMS allocations 
from the AIS 3 and AIS 4 bands.“ 


202. Proposal. We propose to implement NTIA’s recommendations regarding satellite 
monitoring of AIS equipped ships as follows. First, we propose to allocate the 156.7625-156.7875 MHz 
(AIS 3) and 156.8125-156.8375 MHz (AIS 4) bands to the MSS (Earth-to-space) on a primary basis for 
Federal and non-Federal use. The table entries for the MSS allocations would include the parenthetical 
additions “(Earth-to-space) (AIS 3)” and “(Earth-to-space) (AIS 4),” which would restrict the use of these 
MSS allocations to AIS emissions and operations in the Earth-to-space direction. This action would 
make 50 kilohertz of spectrum available for ship earth stations to transmit maritime AIS messages to 
space stations in the MSS (Earth-to-space). Designating these additional channels for satellite detection 
of AIS messages from ship earth stations would improve vessel tracking and thereby enhance maritime 
safety and security. 


203. | Second, as requested by NTIA, we propose to remove the primary maritime mobile 
service allocation from the AIS 3 and AIS 4 bands. Consequently, we propose to remove all references to 
the frequencies 156.775 MHz and 156.825 MHz from Part 80 of our rules.**' We note that there is a 
single licensee, BKEP Materials, LLC, authorized to operate private coast stations at three locations using 
these frequencies with an output power of 10 watts.’ During our normal coordination process, the U.S. 
Coast Guard noted that ITU studies show that even a | watt station could cause interference to satellite 
reception in these bands. We propose to grandfather this existing MMS use in proposed footnote US52 
until the expiration date of these authorizations, set for August 26, 2019. Therefore, we propose to 
require that operations on the frequencies 156.775 MHz and 156.825 MHz be terminated upon the 
expiration of the licenses, and to prohibit the license renewal of operations on these frequencies. We note 
that there are an unknown number of ship stations that also operate on these frequencies. We request 
comment on ship station usage, and on whether we should alternatively permit this limited MMS use to 
continue for a longer phase-out period. If so, we alternatively propose to limit ship and coast stations 
operating on these channels to a transmitter output power of 1 W. We request comment on these 
proposals. In particular, we request comment on whether these private coast station operations should be 
relocated to other maritime mobile frequencies no later than August 26, 2019. If such relocation is not 
attainable by August 26, 2019, what would be the appropriate transition period? 


204. Third, we propose to revise footnote 0552 by adding new paragraph (b) to restrict the use 
of the proposed MSS uplink allocations to long-range AIS broadcast messages from ship earth stations 
and to codify in the U.S. Table the grandfathering provisions discussed аһоуе, 2 Specifically, we 
propose that new paragraph (b) read as follows: 


Except as provided for below, the use of the bands 156.7625-156.7875 MHz (AIS 3 with center 
frequency 156.775 MHz) and 156.8125-156.8375 MHz (AIS 4 with center frequency 156.825 
MHz) by the mobile-satellite service (Earth-to-space) is restricted to the reception of long-range 
AIS broadcast messages from ships (Message 27; see most recent version of Recommendation 
ITU-R M.1371). The frequencies 156.775 MHz and 156.825 MHz may continue to be used by 


430 Та, 


431 Specifically, we propose to amend: 1) Section 80.215 by removing note 13 from para. (с)(1) and by removing 
paragraph (g)(3); 2) Section 80.373 by removing these frequencies from the table in para. (f) and by removing note 
18; and 3) Section 80.871 by removing these frequencies from the table in para. (d). 


432 Specifically, the Commission has issued five licenses that authorize private coast stations to transmit on the 
frequencies 156.775 MHz and 156.825 MHz using a bandwidth of 16 kilohertz and 10 watts of output power at three 
locations: Catoosa, Oklahoma (WQKR767, WQKR768); Newport News, Virginia (WQKR769); and Saint Louis, 
Missouri (WQKR770, WQKR771). The expiration date for all of these licenses is August 26, 2019. 


9a Existing paragraphs (b) and (c) would be renumbered as (c) and (d), respectively. 
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non-Federal ship and coast stations for navigation-related port operations or ship movement until 
August 26, 2019. 


205. Ме also note that satellite reception in the AIS 1 and AIS 2 bands is not protected from 
adjacent-band terrestrial stations operating in accordance with the terms of their licenses. We seek 
comment on whether we should add such a requirement to the AIS 3 and AIS 4 bands.*“ Table 3, below, 
reflects the 156.7625-156.8375 MHz band as it currently exist in the U.S. Table and as we propose to 
modify the band. 


Table 3: Implementing the WRC-12 Final Acts in the AIS 3 and AIS 4 Bands 
Existing U.S. Table (adopted in the WRC-07 R&O) Proposed U.S. Table 
Federal Table Federal Table Non-Federal Table Federal Table 


156.7625-156.8375 156.7625-156.7875 
MARITIME MOBILE (distress, urgency, safety MOBILE-SATELLITE (Earth-to-space) (AIS 3) 


and calling) 5.226 0552 05266 


156.7875-156.8125 
MARITIME MOBILE (distress, urgency, safety 
and calling) 


5.111 5.226 05266 
156.8125-156.8375 
MOBILE-SATELLITE (Earth-to-space) (AIS 4) 


5.111 5.226 05266 5.226 0552 05266 


С. Sharing Between АМТ and Incumbent Services іп the 4400-4940 МН? and 
5925-6700 MHz Bands 


206. In this section, we examine an allocation issue that was not resolved through the WRC-07 
rulemaking process. Aeronautical mobile telemetry for flight testing of aircraft (hereinafter, AMT) is an 
aeronautical mobile service (AMS) that transmits from an aircraft station to a receiving station the results 
of measurements made onboard an aircraft, including those related to the functioning of the aircraft.“ 
Examples of AMT data include engine temperature, fluid pressure, and readings from control surface 
strain gauges. In the United States, AMT operations are most often authorized in the 1435-1525 MHz, 
2200-2290 MHz, and 2360-2395 MHz bands.“ 


207. At WRC-07, the United States was a leading proponent of global or Regional AMT 
allocations. In its WRC-07 proposals, the United States stated that with the increasing complexity of 
aircraft design, pressure to shorten timescales for the development of new aircraft, and telemetry spectrum 
being diverted to other uses, there was a large and growing shortfall in the spectrum available for AMT 


434 See Appendix Е for the proposed revised text of footnote 00552. 


435 The AMS is a radiocommunication service between aeronautical (ground) stations and aircraft stations, or 
between aircraft stations. 47 C.F.R. § 2.1(c). Major AMT test ranges are capable of supporting at least 2-6 
simultaneous tests. A major test flight can involve as many as ten separate aircraft generating telemetry on many 
data and video channels that require nearly the entire available spectrum (i.e., 125 megahertz of primary MS 
spectrum), using current technologies. The majority of AMT ground station antennas range in size from 2.4 to 5 
meters for operating distances less than 350 km. Larger antennas are used only on ranges requiring extreme 
operating distances (350 km or more). AMT relay platforms, such as a second aircraft, are often used to extend 
coverage over water and when over land, to other ranges. It is not unusual for manned aircraft to traverse thousands 
of kilometers in test flights lasting 10-12 hours. AMT relay stations can also be shipborne when long-range tests are 
conducted over water. See United States of America, Draft New Report ITU-R M.[AMT], “Operational Description 
of Aeronautical Mobile Telemetry (АМТ),” Document 8B/58-E, Aug. 19, 2004, at 2-4, 11. 


436 The 2200-2290 MHz band is not available for non-Federal AMT use. 
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изе.” Further, due to rapidly increasing data rates associated with the testing of new and emerging 
technologies, “as much as an additional 650 megahertz may be required for aeronautical flight test 
telemetry.”*** 


208. In the companion WRC-07 R&O we are allocating 59 megahertz for AMT use, with the 
adoption of the allocation for the 5091-5150 MHz band. In this section, we are addressing two additional 
frequency bands that WRC-07 identified for AMT use. Specifically, WRC-07 decided that the mobile 
service (MS) allocation in the 4400-4940 MHz and 5925-6700 MHz bands may be used for AMT flight 
test transmissions from aircraft stations in much of ITU Region 2 by adopting RR 5.440A and 
RR 5.457С.5 In addition, these international footnotes state that AMT use shall be in accordance with 
Resolution 416 (WRC-07)*” and shall not cause harmful interference to, nor claim protection from, the 
fixed-satellite and fixed services.“! Resolution 416 places the following operational restrictions on AMT 
use of the 4400-4940 MHz and 5925-6700 MHz bands: 1) emissions are limited to transmissions from 
aircraft stations only; 2) AMT is not considered an application of a safety service as per ITU Radio 
Regulations, Article No. 1.5942 3) the peak EIRP density of a telemetry transmitter antenna shall 
not exceed —2.2 dB(W/MHz); 4) transmissions are limited to designated flight test areas, where flight test 
areas are airspace designated by administrations for flight testing; 5) bilateral coordination of transmitting 
AMT aircraft stations with respect to receiving fixed or mobile stations is required if the AMT aircraft 
station will operate within 450 km of the receiving fixed or mobile stations of another administration; 


437 See United States of America Proposals for the Work of the Conference, plenary meeting, Document 5-E, 
February 9, 2007 (U.S. Proposals for WRC-07), Agenda Item 1.5, at 9-23. See also CPM-07 Report, Chapter 1, at 
43-88. 


438 The U.S. Proposals noted that newer technologies are relying increasingly on high-resolution video for 
monitoring aircraft functions or increased use of computer-based aircraft systems. Under the U.S. position, without 
access to additional spectrum, aeronautical development could be subject to escalating delays and costs and the 
growth of aerospace industry would be significantly impaired (including equipment manufacturers, civilian 
programs and test ranges, and airlines). See U.S. Proposals for WRC-07, Agenda Item 1.5, at 9. 


49 Prior to WRC-07, the basic allocation structure in the International Table was as follows. The 4400-4940 MHz 
and 5925-6700 MHz bands were allocated to the fixed and mobile services, and the 4500-4800 MHz and 
5925-6700 MHz bands were also allocated to the fixed-satellite service (Earth-to-space), on a primary basis in all 
ITU Regions. At that time, however, RR 5.442 stated that in the 4825-4835 MHz band, the allocation to the mobile 
service was restricted to the mobile, except aeronautical mobile, service. WRC-07 revised RR 5.442 to allocate the 
4825-4835 MHz band to the aeronautical mobile service on a primary basis in ITU Region 2, limited to AMT for 
flight test transmissions from aircraft stations. 


440 See ITU Radio Regulations, Volume III, Resolution 416 (WRC-07), titled “Use of the bands 4400-4940 MHz and 
5925-6700 MHz by an aeronautical mobile telemetry application in the mobile service.” 


41 Further, these footnotes state that AMT use does not preclude the use of the 4400-4940 MHz and 5925-6700 
MHz bands by other mobile service applications or by other services to which these bands are allocated on a co- 
primary basis and does not establish priority in the Radio Regulations. 


442 ITU Radio Regulations, Article No. 1.59 defines a safety service as “апу radiocommunication service used 
permanently or temporarily for the safeguarding of human life and property.” See U.S. Proposals for WRC-07, 
Agenda Item 1.5, pp. 14-15 (draft Resolution [AMT4-6 GHz]). We note that Resolution 416 generally mirrors the 
U.S. proposed resolution, except that WRC-07 resolved that AMT use in the two bands referenced above “is not 
considered an application of a safety service as per No. 1.59.” 


“3 Resolution 416 describes the following procedures for establishing whether a fixed or mobile service receiver in 

a neighboring administration and within 450 km of the flight test area will not receive an unacceptable level of 

interference: 1) determine if the receiving fixed or mobile station’s antenna main-beam axis, out to a distance of 

450 km, passes within 12 km of the designated area used by transmitting AMT aircraft stations, where this distance 

is measured orthogonally from the main-beam axis projection on the Earth’s surface to the nearest boundary of the 

projection of the flight test area on the Earth’s surface; 2) if the main-beam axis does not intersect the flight test area 
(continued....) 
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and 6) require the use of technical and/or operational measures where appropriate to facilitate sharing 
with other services and applications in these Бапа.“ 


209. Though the Commission did not propose in the WRC-07 NPRM to allocate spectrum for 
AMT use in the nearly exclusive Federal band at 4400-4940 МН?,45 ог in the exclusive non-Federal band 
at 5925-6700 MHz, we are now seeking comment on the ability of Federal/non-Federal AMT stations to 
share spectrum with the incumbent services in these bands.“ We believe that it is appropriate to examine 
the sharing potential in these bands based on input from NTIA regarding the interference mitigation 
techniques that could be used to promote such sharing.“ In doing so, we note that NTIA intended for the 
4400-4940 MHz and 5925-6700 MHz bands to be considered together as a “package” proposal.” Ву 
making this additional spectrum available for both Federal and non-Federal AMT use, NTIA believes 
enough spectrum could be coordinated with the existing allocated services throughout all the bands to 
support additional AMT орегайопѕ. In its supplement, NTIA clarified that if the 5925-6700 MHz band 
was not allocated for AMT use, then nearly all additional Federal AMT operations would be forced to use 
any capacity available in the 4400-4940 MHz Бапа.“ As a result, the 4400-4940 MHz band would be 
fully utilized by Federal AMT operations, and NTIA indicated that it would no longer support a 
non-Federal AMT allocation in the 4400-4940 MHz һала! 


210. In light of NTIA’s concerns and recommendations, we specifically request comment on 
the proposed allocations for both the 4400-4940 MHz and 5925-6700 MHz bands. In particular, are there 
technical approaches, coordination procedures, or analytical techniques that would ensure compatibility 
with existing services in these bands? What are the costs and benefits and advantages or disadvantages of 


(Continued from previous page) 
or any point within the 12 km offset, the interference could be accepted. Otherwise, further bilateral coordination 
discussions would be needed. 


44 See ITU Radio Regulations, Resolution 416 (WRC-07), resolves 1 and 2. See also NTIA Final Supplement at 
4-5 (NTIA states that the operational restrictions contained in Resolution 416 were a result of cooperation and 
collaboration between the Department of Defense (DoD), the National Aeronautics and Space Administration 
(NASA), and FSS industry representatives, which the U.S. agreed as being able to protect FSS uplink satellite 
receivers and result in minimal interference to the FSS (e.g., less than a 3 percent increase in the satellite receiver 
noise level). NTIA further states that the operational restrictions in Resolution 416, in conjunction with measures 
that can be employed by AMT operators, were developed in cooperation with FS industry participants in the ITU-R, 
and the U.S. agreed these measures should enable sharing between AMT and the FS users in the band. NTIA 
recognizes that the burden of avoiding interference to the existing FS stations would primarily be on the AMT users, 
but anticipates that both AMT and FS operators would work together to resolve compatibility challenges.). 


45 See n.471, infra. 
446 WRC-07 NPRM, 27 FCC Rcd at 14604, para. 11, n.29. 


47 See NTIA Final Supplement at 5 (NTIA states that analysis conducted by the DoD and NASA prior to WRC-07 
demonstrated that through a combination of co-frequency avoidance and spatial isolation, it would be possible to 
find significant amounts of useable spectrum for AMT operations even in heavily congested areas of FS use. 
Furthermore, interstitial use of unused spectrum between FS channels may enable access to additional spectrum for 
AMT use. Although the first two techniques are commonplace interference avoidance technologies, interstitial use 
of spectrum between FS channels may require development of AMT systems that employ more advanced 
technologies and capabilities so that enough spectrum could be consolidated to allow AMT access to spectrum with 
sufficient bandwidth. While NTIA believes co-channel avoidance and spatial isolation techniques would initially be 
the primary means to achieve compatible operations between AMT and FS operations, as more advanced AMT 
technologies are developed, it may be possible to coordinate interstitial AMT operation between the FS channels.). 


48 See NTIA Second Supplement at 1-2. 
“ Td. at 1. 

50 Та, at 2. 

451-10, 
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adding AMT allocations to these bands? Is sharing with AMT the highest valued use of this spectrum or 
should we consider other potential licensed or unlicensed uses on a shared basis? 


1. 5925-6700 МН? 


211. In the U.S. Table, the 5925-6700 MHz band is allocated exclusively for non-Federal use. 
This 775 megahertz of spectrum is allocated to the fixed-satellite service (FSS) (Earth-to-space) on a 
primary basis.** In addition, the 5925-6425 MHz and 6525-6700 MHz bands are allocated to the fixed 
service (FS) on a primary basis, and the 6425-6525 MHz band is allocated to MS on a primary basis. 


212. Frequencies in the 5925-6700 MHz band are available for assignment to transmitting 
earth stations“? and to the Part 101 Fixed Microwave Ѕегуісеѕ.°* Part 101 uses include common carrier, 
business, industrial, police, fire, utility, and transportation system operations. In addition, frequencies in 
this band are used to provide wireless backhaul capacity, which is vital for the deployment of competitive 
wireless broadband services.” Specifically, these frequencies are available under Part 101 to eligible 
entities in the: 1) Private Operational Fixed Point-to-Point Microwave Service (OFS) (5925-6875 MHz); 
2) Common Carrier Fixed Point-to-Point Microwave Service (CC) (5925-6425 MHz and 
6525-6875 MHz); and 3) Local Television Transmission Service (LTTS) (5925-6525 MHz).** In 
addition, frequencies in the 6425-6525 MHz band may be licensed to television broadcast auxiliary 
service (BAS) and cable television relay service (CARS) stations.“ 


213. The 5925-6700 MHz band is used extensively for FS, FSS, and MS operations, including 
earth stations on vessels.*** Table 4, below, lists the number of FS and MS transmitter and receiver pairs 
(links) and transmitting fixed earth stations that were authorized to operate in the 5925-6700 MHz band as 


452 Footnote NG181 states that, in the 5925-6425 MHz band, earth stations on vessels (ESVs) are an application of 
the FSS (Earth-to-space) and are authorized to communicate with space stations of the FSS on a primary basis. 


3 47 CFR. § 25.202(a)(1), (Ы). 


454 Section 101.147(j) limits the use of the 6425-6525 MHz band to stations in the mobile service. This band is 
co-equally shared with mobile stations licensed under Parts 74 and 78 of the Commission’s rules. 


45 See, e.g., Amendment of Part 101 of the Commission’s Rules to Facilitate the Use of Microwave for Wireless 
Backhaul and Other Uses and to Provide Additional Flexibility to Broadcast Auxiliary Service and Operational 
Fixed Microwave Licensees, et al., WT Docket No. 10-153, et al., Second Report and Order, Second Further Notice 
of Proposed Rulemaking, Second Notice of Inquiry, Order on Reconsideration, and Memorandum Opinion and 
Order, 27 FCC Rcd 9735 (2012). In that action, the Commission, inter alia, modified the antenna standards set 
forth in its rules to permit the use of smaller antennas in the 5925-6875 MHz band, resulting in wider beamwidth 
signals. In addition, the Commission revised its rules to permit FS operators to combine adjacent channels in the 
5925-6425 MHz band to form 60 megahertz wide channels (instead of the previous limit of 30 megahertz). We note 
that the studies undertaken to support the U.S. position for WRC-07 regarding AMT operations may show different 
results if they are performed using these new parameters as inputs. 27 FCC Rcd at 9745, para. 18, and 9756, 

para. 52. 


4% 47 C.F.R. Part 101, Subparts С & Н (OFS), Subparts С & I (CC), and Subpart J (LTTS). For frequency 
assignments, including authorized bandwidth and channel pairings, see 47 C.F.R. §101.147(), (j), and (1). 


47 47 C.F.R. Part 74, Subpart Е (BAS); Part 78 (CARS). Use of the 6425-6525 MHz band for direct delivery of 
video programs to the general public or multi-channel cable distribution is not permitted. Broadcast 
network-entities may use this band only for mobile television pickup stations. 47 C.F.R. §§ 74.602(a) and (i), 
78.18(a)(5). 


“8 Earth stations on vessels (ESVs) are an application of the FSS and are authorized to communicate with space 
stations of the FSS on a primary basis in the 5925-6425 MHz band. 
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of March 2015.59 Since May 2011, the total number of fixed and mobile links has increased by 
approximately 60 percent, which is about a 13 percent annual growth.“ 


Table 4: Number of Links and Earth Stations Authorized to Operate in the 5925-6700 MHz Band 
Allocations Parts 101 and 74 


5925-6425 MHz FS and FSS (Earth-to-space) 77,829 


6425-6525 MHz MS and FSS (Earth-to-space) 2,862 
6525-6700 МН? | FS and FSS (Earth-to-space) 17,584 
Grand total for the 5925-6700 MHz band = 106,301 98,275 


214. МТІА recommends that we allocate the 5925-6700 MHz band to the AMS on a primary 
basis for Federal use; allocate the 5925-6425 MHz and 6525-6700 MHz bands to the AMS on a primary 
basis for non-Federal use;*” and add the 5925-6700 MHz band to footnote 05111.% NTIA also 
recommends that we adopt the following U.S. footnote for operational criteria:“™ 


USXX3 [1.5] Use of the band 5925-6700 MHz by aeronautical mobile telemetry (AMT) for flight 
testing by aircraft stations (see No. 1.83) shall be in accordance with Resolution 416 (WRC 07). 
Any such use does not preclude the use of these bands by other non-federal mobile service 
applications or by other services to which these bands are allocated on a co-primary basis and 
does not establish priority. Federal use of the aeronautical mobile service allocation in the band 
5925-6700 MHz is limited to aeronautical mobile telemetry for flight test telemetry transmissions 
by aircraft stations within designated test areas (See US111). 


New footnote US111, adopted in the companion WRC-07 R&O, identifies the designated flight test areas. 


215. Тһе U.S. Proposals noted that there is a growing need for access to spectrum to support 
AMT operations.“® They recognized that the increased complexity and sophistication of modern aircraft 
necessitates monitoring an ever growing array of sensors and transmitting their data in real time for both 
safety purposes and helping to control the high costs of conducting flight tests. Working collaboratively 
with the federal government and AMT stakeholders will allow for identifying various ways to support 
these needs, including exploring possible future use of other wireless services to augment the U.S.’s 
existing AMT capabilities. 


459 The link count for Parts 101 and 74 is from the ULS_Micro data set (March 1, 2015), the link count for Part 78 is 
from the COALS data set (August 7, 2014), and the number of transmitting fixed earth stations authorized pursuant 
to Part 25 is from the IBFS data set (March 2, 2015). The COALS data set is no longer being updated. 


460 Th May 2011, the total number of fixed and mobile links in the 5925-6875 MHz band was 61,604. 


261 We note that, under the Part 101 rules, channels in the 6525-6700 MHz band (175 megahertz of spectrum) аге 
paired with channels in the 6700-6825 MHz band (175 megahertz). Thus, the requested AMT allocation (і.е., 
co-primary status) would impact future fixed stations in 350 megahertz of spectrum, not just the requested 

175 megahertz. 


462 The 6425-6525 MHz band is already allocated to the non-Federal MS on a primary basis. 


463 NTIA’s recommended version of footnote US111 pertains to the 4400-4940 MHz, 5091-5150 MHz, and 
5925-6700 MHz bands. However, as adopted in the companion WRC-07 R&O, this U.S. footnote pertains only to 
AMT use of the 5091-5150 MHz band. See NTIA WRC-07 Recommendations at p. 4, footnote USXX5 [1.5], for 
NTIA’s recommended text. 


464 See NTIA WRC-07 Recommendations at pp. 3-4 for the text of footnote USXX3 [1.5]. We have updated 
NTIA’s recommended text by replacing the cross reference to footnote “USXX5[1.5]” with “US111.” 


46 175. Proposals for WRC-07, Agenda Item 1.5 at 9. 
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216. We note that the underlying assumptions in the U.S. Proposals for WRC-07 included 
frequency avoidance or other measures to ensure compatible operations between AMT and incumbent 
services, such as requiring use of technical and/or operational measures on АМТ. 96 Accordingly, it 
would be incumbent on the AMT community to develop techniques that will enable sharing without 
causing harmful interference to existing stations. These techniques could include frequency coordination, 
shared network architectures, dynamic selection of operating frequencies, or spectrum use only in specific 
geographic areas. It is not necessary at this time to determine the technical details for such sharing. It is 
only necessary that we determine whether sharing is feasible. To that end, we seek comment on the 
underlying assumptions made in Report ITU-R M.2119 which concluded that sharing is feasible.“ Also, 
we solicit comment as to what measures might be necessary to ensure the protection from harmful 
interference of incumbent non-Federal stations in the Бапа.“ How may we best facilitate collaboration 
between Federal and non-Federal AMT users and incumbent services to determine appropriate technical 
conditions for sharing? We also seek comment on whether increased sharing among non-Federal and 
Federal fixed microwave users in the 6-7 GHz range of spectrum could provide greater spectral 
efficiencies that would enable more usable bandwidth for both categories of fixed microwave users and 
for AMT. We observe that other industry-government collaboration efforts have led to highly successful 
outcomes, such as in the recent reallocation and sharing of spectrum to support Advanced Wireless 
Service operations іп the 1695-1710 MHz and 1755-1780 MHz bands.*” 


217. Тһе МТІА recommendations do not specify how AMT operations would share the 
6425-6525 MHz band with the non-Federal mobile service. We seek comment on whether sharing this 
band with AMT is feasible. In considering whether to allocate the 6425-6525 MHz band for AMT use, 
we solicit comment on how the current mobile service assignments in this band are used. For example, is 
land mobile use of this band generally limited to metropolitan areas? Are there any aeronautical mobile 
applications, e.g., electronic newsgathering (ENG) operations from helicopters, in this band? 


218. Finally, we request comment on several coordination issues. First, should the 
Commission use the existing process for coordinating federal authorizations for service with the FCC or 
should the Commission and NTIA jointly designate a third party coordinator to be responsible for 
coordinating AMT operations in the 5925-6700 MHz band? Use of a third party coordinator may better 
protect incumbent operations, increase the speed of service, and provide non-Federal incumbents with an 
enhanced level of transparency during the coordination process. Second, is the information provided in 
footnote US111 with the coordinates for the 17 locations where flight testing would occur sufficient to 
ensure that AMT coordination with existing services in the 5925-6700 MHz band would be successful or 
is additional information needed? 


466 See ITU Radio Regulations, Resolution 416 (WRC-07), resolves 2. See also U.S. Proposals for WRC-07, 
Agenda Item 1.5, at 10 (“It is expected that the implementation of telemetry may require avoiding co-frequency 
operations with local services in some of the bands. This will likely mean that the spectrum requirement for AMT 
would be satisfied using portions of each of the bands studied and deemed suitable for AMT implementation.”). 


467 See Report ITU-R M.2119 (2007), titled “Sharing between aeronautical mobile telemetry systems for flight 
testing and other systems operating in the 4 400-4 940 and 5 925-6 700 MHz bands.” 


468 For example, Report ITU-R M.2119 states that for protection of FSS space station receivers in the 

5925-6700 MHz band, AMT use of this band should be limited to a maximum of 21 simultaneous co-frequency 
transmissions, including those from AMT stations authorized by other administrations. In addition, this report found 
that “[p]ermissible levels of interference to FS/MS stations аге not exceeded when the distance along the main-beam 
axis from the FS/MS antenna to the AMT area of operation is larger than 450 km or when the main-beam axis of the 
FS/MS antenna is separated from the aircraft flight zone by 12 km or more.” See Report ITU-R M.2119 at 2, 4. 


469 See Amendment of ће Commission’s Rules with Regard to Commercial Operations іп the 1695-1710 MHz, 
1755-1780 MHz, and 2155-2180 MHz Bands, GN Docket No. 13-185, Report and Order, 28 FCC Red 4610 (2014). 
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219. Inthe U.S. Table, the 4400-4940 MHz band is allocated to the FS and MS on a primary 
basis for Federal use.’ The 4500-4800 MHz band is also allocated to the FSS (space-to-Earth) on a 
primary basis for non-Federal use*”! and the 4825-4835 MHz sub-band may be used for radio astronomy 


observations.*”” 


220. МТІА recommends that we allocate the 4400-4940 MHz band to the AMS on a primary 
basis for non-Federal use, amend footnote US111 to add the 4400-4940 MHz band, and add the two 
footnotes shown below to the Allocation Table to ensure compatible operations between non-Federal and 


Federal users in the band. 


USXX2 [1.5] Use of the band 4400-4940 MHz by aeronautical mobile telemetry (AMT) for flight 
testing by aircraft stations (see No. 1.83) shall be in accordance with Resolution 416 (WRC 07). 
Any such AMT use does not preclude the use of these bands by other federal mobile service 
applications or by other services to which these bands are allocated on a co-primary basis and 
does not establish priority. Non-federal use of the aeronautical mobile service allocation in the 
band 4400-4940 MHz is limited to aeronautical mobile telemetry for flight test telemetry 
transmissions by aircraft stations within designated test areas (See US111). 


USXX4 [1.5] Aeronautical Mobile Telemetry (AMT) operations will, as much as practicable, 
avoid transmitting in the band 4825-4835 MHz, used for radio astronomy observations of the 
formaldehyde line, when within line-of-sight of radio astronomy observatories included in the 
Table below. AMT operations, conducted within 500 km of a radio astronomy observatory other 
than a Very Long Baseline Array (VLBA) station, or within 200 km of a VLBA station will, as 
much as practicable, share their schedule and consult with affected radio astronomy observatories 
through the Electromagnetic Spectrum Management office of the National Science Foundation 


(esm @nsf.gov). 
Observatory Latitude (N) Longitude (W) 

National Astronomy and Ionosphere Center, Arecibo, Puerto Rico 18° 21' 66° 45' 
National Radio Astronomy Observatory, Green Bank, W.Va. 38226 79950 
National Radio Astronomy Observatory, Socorro, New Mexico 34° 05' 107° 37' 
Allen Telescope Array, Hat Creek, Cal. 40° 49' 121° 28' 
Owens Valley Radio Observatory (Cal. Tech.), Big Pine, Cal. 37214 118217 
Very Long Baseline Array Stations (VLBA), NRAO: 

Brewster, WA 48° 08' 119° 41' 
Fort Davis, TX 30° 38' 103° 57' 
Hancock, NH 42° 56' 71959 
Kitt Peak, AZ 31° 57' 111° 37' 
Los Alamos, NM 35947 106° 15 
Машпа Кеа, НІ 19° 48' 155° 27' 
North Liberty, ТА 41° 46' 91234 


470 Typical Federal uses include, but are not limited to, point-to-point microwave, drone vehicle control, and 


telemetry. 


47" Although the 4500-4800 MHz band has also been allocated in the U.S. Table to the FSS (space-to-Earth) оп a 
primary basis for non-Federal use since 1984, this FSS allocation has never been used. Footnote 05245 states that 
the non-Federal FSS (space-to-Earth) operations in the 4500-4800 MHz are limited to international inter-continental 


systems and are subject to case-by-case electromagnetic compatibility analysis. 


472 Specifically, footnote 05113 identifies the radio astronomy stations that observe in the 4825-4835 MHz band and 
states that every practicable effort will be made to avoid the assignment of frequencies to stations in the fixed or 
mobile services in this band. In the companion WRC-07 R&O, we revised footnote US203 and renumbered it as 


US113. See para. 134, supra. 
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Owens Valley, CA 37° 14' 118° 17' 
Pie Town, NM 34° 18' 108° 07 
Saint Croix, VI 17° 45' 64° 35' 


221. Ме seek comment on NTIA’s proposals for the 4400-4940 MHz band. In particular, are 
there any additional measures that we should consider to ensure that AMT stations in the 4400-4940 MHz 
band would operate compatibly with public safety fixed and mobile operations in the adjacent 
4940-4990 MHz band? Finally, if the 4400-4940 MHz band were allocated for use by non-Federal AMT 
licensees, any non-Federal AMT use would be coordinated with Federal agencies through NTIA’s 
Frequency Assignment Subcommittee process. We seek comment on this assumption. 


р. Additional Aviation Services Uses іп the 5000-5150 MHz Band 


222. Та this section, we propose to take actions in support of aeronautical mobile (К) service 
(AM(R)S) surface applications at airports in the 5000-5030 MHz band and unmanned aircraft systems 
(UAS) in the 5030-5091 MHz band.*” 


223. Background. Prior to WRC-12, the bands comprising the 5000-5150 MHz range were 
allocated in the International Table to the aeronautical mobile-satellite (R) service (AMS(R)S) on a 
primary basis, per RR 5.367. Additional allocations include the aeronautical radionavigation service 
(ARNS) (5000-5150 MHz, primary in all Regions) and the radionavigation-satellite service (RNSS) 
(5000-5030 MHz, primary in all Regions).*” In addition, RR 5.444 states that the 5030-5150 MHz band 
is to be used for the operation of the Microwave Landing System (MLS) for precision approach and 
landing.*” The 5091-5150 MHz band was also allocated to the aeronautical mobile service, limited by 
RR 5.444B, and the fixed-satellite service (Earth-to-space) (FSS) оп a primary basis (RR 5.444A).*” 


224. In the United States, the allocations in the bands comprising the 5000-5150 MHz range 
generally mirror the International Table as it existed prior to WRC-12. All of these radio services, except 
the FSS, are allocated for Federal and non-Federal use. The FSS is allocated exclusively for non-Federal 
use. 


225. Тһе United States proposed that WRC-12 allocate the 5030-5091 МН? band to the 
AM(R)S on a primary basis in order to support line-of-sight control links for unmanned aircraft. In 
support of its proposal, the U.S. described the anticipated growth of unmanned aircraft systems (UAS) 
to include flight operations that will take place outside of segregated airspace. It also discussed how the 
5030-5091 MHz band is an appropriate band to satisfy the terrestrial, line-of-sight, spectrum 
requirements for the command and control of UAS in non-segregated airspace given that there is 
minimum use in this band worldwide and because the lack of an existing or planned microwave 
landing system deployment in the United States at 5030-5091 MHz ensures availability of appropriate 
aeronautical spectrum for terrestrial line-of-sight UAS in ће band.*” 


473 See CPM Report to WRC-12, Chapter 1, Agenda Items 1.3 and 1.4, pp. 3-14, 20-23, 25, and 33-39; and WRC-12 
References, Resolutions 420 and 421 (WRC-07), pp. 54-59. 


#14 Prior to WRC-12, RR 5.367 read as follows: “Additional allocation: The bands 1610-1626.5 MHz and 
5000-5150 MHz are also allocated to the aeronautical mobile-satellite (R) service on a primary basis, subject to 
agreement obtained under No. 9.21.” 


475 Th the 5000-5010 MHz Бапа, the use of the RNSS allocation was limited to Earth-to-space transmissions, i.e., 
RNSS (Earth-to-space), and in the 5010-5130 MHz band, use was limited to space-to-Earth and space-to-space 
transmissions, i.e., RNSS (space-to-Earth) (space-to-space). 


476 Th the 5030-5091 MHz band, MLS requirements take precedence over other uses of this band. 
477 We provide additional background on the 5091-5150 MHz band in the WRC-07 R&O, above. 
478 See U.S. Proposals for WRC-12, First Tranche, Agenda Item 1.3. 
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226. Consistent with the U.S. proposal, WRC-12 allocated the 5030-5091 MHz band to the 
AM(R)S on a primary basis in all Regions. WRC-12 also adopted RR 5.443C, which limits the use of 
this AM(R)S allocation to internationally standardized aeronautical systems and which also limits 
unwanted emissions from stations in the AM(R)S that transmit in the 5030-5091 MHz band to an interim 
EIRP density value in the 5010-5030 MHz band.*” 


227. УҮКС-12 moved the primary AMS(R)S allocation in the 5000-5150 MHz band from 
RR 5.367 and directly listed this allocation in the International Table. WRC-12 limited the use of this 
AMS(R)S allocation to internationally standardized aeronautical systems by adopting two international 
footnotes (RR 5.443AA and RR 5.443D), which also specify coordination requirements. Specifically, 
WRC- 12 maintained the existing coordination requirement for AMS(R)S systems operating in the 
5000-5030 MHz and 5091-5150 MHz bands (RR 5.443АА), and revised the coordination requirement 
in the 5030-5091 MHz band to “give a balanced status between the two aviation services [i.e., AMS(R)S 
and AM(R)S] in this band” (RR 5.443D).**! NTIA recommends that we implement this action by directly 
listing a primary AMS(R)S allocation for Federal and non-Federal use in the 5000-5150 MHz bands, and 
that we limit the use of these allocations by adding the references to RR 5.443AA and RR 5.443D.*” 
NTIA also recommends that we implement WRC-12’s AM(R)S allocation in the 5030-5091 MHz band 
on а primary basis for Federal апа non-Federal use, and that we add a reference to RR 5.443C to the U.S. 
Table. 


228. МТІА further recommends that we also allocate the 5000-5010 MHz and 
5010-5030 MHz bands to the AM(R)S on a primary basis for Federal and non-Federal use. Specifically, 
NTIA recommends that we add an entry for the AM(R)S in the 5000-5010 MHz band of the U.S. Table. 
For the 5010-5030 MHz band, it recommends that we adopt a new U.S. footnote allocating the band to 
the AM(R)S for requirements that cannot be met in the 5000-5010 MHz and 5091-5150 MHz bands.*** 


49 RR 5.443C reads as follows: “The use of the frequency band 5030-5091 MHz by the aeronautical mobile (В) 
service is limited to internationally standardized aeronautical systems. Unwanted emissions from the aeronautical 
mobile (R) service in the frequency band 5030-5091 MHz shall be limited to protect RNSS system downlinks in the 
adjacent 5010-5030 MHz band. Until such time that an appropriate value is established in a relevant ITU-R 
Recommendation, the e.i.r.p. density limit of -75 dBW/MHz in the frequency band 5010-5030 MHz for any 
AM(R)S station unwanted emission should be used.” 


480 RR 5.443AA reads as follows: “In the frequency bands 5000-5030 MHz and 5091-5150 MHz, the aeronautical 
mobile-satellite (R) service is subject to agreement obtained under No. 9.21. The use of these bands by the 
aeronautical mobile-satellite (R) service is limited to internationally standardized aeronautical systems.” 


‘8! Specifically, WRC-12 replaced the coordination requirement for AMSRS systems in the 5030-5091 MHz band 
from No. 9.21 by No. 9.11A. For a discussion of this issue, see ICAO Working Paper, ACP-WGF24/WP-06, 21 
March 2011, Agenda Item 1.3 and Annex. RR 5.443D reads as follows: “In the frequency band 5030-5091 MHz, 
the aeronautical mobile-satellite (R) service is subject to coordination under No. 9.11A. The use of this frequency 
band by the aeronautical mobile-satellite (R) service is limited to internationally standardized aeronautical systems.” 


482 See NTIA WRC-12 Implementation Recommendations, р. 15 (table entries and footnotes in the 5000-5010 MHz, 
5010-5030 MHz, 5030-5091 MHz, and 5091-5150 MHz bands) and р. 26 (footnote US[5010-5030 МН2)). 


483 NTIA’s recommended footnote (US[5010-5030 MHz]) reads as follows: The band 5010-5030 MHz is also 
allocated to the aeronautical mobile (R) service (AM(R)S) limited to stations operating in accordance with 
international civil aviation standards and supporting surface applications at airports. In making assignments for this 
band, attempts shall first be made to satisfy the AM(R)S requirements in the bands 5000-5010 MHz and 

5091-5150 MHz. AM(R)S systems used in the band 5010-5030 MHz shall be designed and implemented to be 
capable of operational modification if receiving harmful interference from the radionavigation-satellite service. 
Finally, notwithstanding Article 4, No. 4.10, stations in the AM(R)S operating in this band shall be designed and 
implemented to be capable of operational modification to reduce throughput and/or preclude the use of specific 
frequencies in order to ensure protection of radionavigation-satellite service systems operating in the band 
5010-5030 MHz. During the coordination process, МТІА informed us that its recommended text should be clarified 
to state that the AM(R)S in the 5010-5030 MHz would be allocated on a primary basis. 
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NTIA’s recommendations are consistent with a recent ICAO document, which states that “[t]he 
aeronautical mobile (R) service in the band 5091-5150 MHz is reserved for airport surface 
communication systems (AeroMACS) which are currently being developed. A tuning range of 
5000-5150 MHz for AeroMACS is being considered to support either Regional or sub-Regional 
requirements.” Subsequently, NTIA revised its recommendations to include a U.S. footnote that would 
authorize on a primary basis fixed communications that are an integral part of the AeroMACS system in 
the 5000-5010 MHz and 5010-5030 MHz bands.** Finally, we note that the FAA recently proposed to 
amend its regulations to allow the operation of small UAS іп the National Airspace System.*° 


229. Proposal. Consistent with NTIA’s request, we propose to allocate spectrum to the 
AM(R)S to support line-of-sight control links for unmanned aircraft and, as discussed below, to provide 
additional spectrum for AeroMACS.**’ First, we propose to add a primary AM(R)S allocation in the 
5030-5091 MHz band for Federal and non-Federal use, and to add a reference to RR 5.443C in the U.S. 
Table as NTIA requested. We expect that addition of this AM(R)S allocation will help support the 
anticipated growth of UAS and promote the safe operation of UAS. Further, adding RR 5.443C will limit 
AM(R)S use of the 5030-5091 MHz band to internationally standardized aeronautical systems and help 
protect adjacent-band RNSS downlinks by limiting the unwanted emissions of AM(R)S stations 
authorized under this allocation to an EIRP density of -75 dBW/MHz in the 5010-5030 MHz band. 


230. Second, we propose to allocate the 5000-5030 MHz bands to the AM(R)S on a primary 
basis for Federal and non-Federal use, limited to surface applications at airports that operate in 
accordance with international aeronautical standards (i.e., AeroMACS). Consistent with our action in the 
5091-5150 MHz band, we propose to permit aeronautical fixed communications that are an integral part 
of the AM(R)S system to be authorized in the 5000-5030 MHz band on a primary basis. We would 
implement these proposals by adding an entry for the primary AM(R)S allocation to the 5000-5010 MHz 
band within the U.S. Table and by adding a new U.S. footnote, which we tentatively number as US115, to 
the 5000-5010 MHz and 5010-5030 MHz bands. Proposed footnote US115 contains the primary 
AM(R)S allocation for the 5010-5030 MHz band, limits the use of this allocation to those AeroMACS 
requirements that cannot be satisfied in the 5000-5010 MHz and 5091-5150 MHz bands, specifies the 
additional limitations, and authorizes the primary fixed use discussed above.*** In the WRC-07 R&O, 
above, we made the 5091-5150 MHz band available for AeroMACS. Тһе 5091-5150 MHz band is 
globally harmonized and it is expected to be the main frequency band for deployment of AeroMACS. 
Today’s proposals would extend the tuning range for AeroMACS to include the 5000-5010 MHz and 
5010-5030 MHz bands in the United States. Given that “ITU-R studies conclude that the total identified 
spectrum requirement to support surface applications at airports is 130 MHz,’**’ we believe that there is a 
need for this additional spectrum. 


484 See ICAO’s “Draft Handbook оп Radio Frequency Spectrum Requirements for Civil Aviation,” Volume I, ICAO 
Spectrum Strategy, Policy Statements, and related information, Rev. 30 September 2012, Doc 9718-AN/957, draft 
Sixth Edition, page 7-122. For a FAA presentation on AeroMACS, see 
http://www.faa.gov/about/office_org/headquarters_offices/ato/service_units/techops/atc_comms_services/swim/doc 
umentation/media/demo_tim_6/10_ TIM6%20AeroMACS %20Budinger%20Rev 1%2003-Nov-2010.pdf. 


“85 See NTIA Final Supplement at 3. 


486 See “Press Release - DOT and FAA Propose New Rules for Small Unmanned Aircraft Systems” (available at 
http://www.faa.gov/news/press_releases/news_story.cfm?newsId=18295). 


487 We do not propose to adopt service rules for AeroMACS апа UAS operations herein; such actions are best 
considered in a future proceeding. 


488 For the full text of proposed footnote 05115, see Appendix Е. 


489 See CPM Report to WRC-12, Chapter 1, Agenda Item 1.4, р. 35, at 1/1.4/3.4.1 (Spectrum requirements for 
surface applications at airports around 5 GHz). 
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231. Third, we propose to add entries in the U.S. Table for the primary AMS(R)S allocation in 
the frequency range 5000-5150 MHz. Because these bands are already allocated to the AMS(R)S through 
footnote US367, we would only be acting to highlight an existing allocation.*” We also propose to add 
references to two international footnotes (RR 5.443AA, RR 5.443D) in the U.S. Table.’ We note that 
both of these footnotes also contain a new requirement: the use of the AMS(R)S in the 5000-5150 MHz 


range would be limited to internationally standardized aeronautical systems. 


232. Ме seek comment on our proposals. Table 5, below, reflects the 5000-5150 MHz range 
as it will exist in the U.S. Table as a result of our actions herein, and our proposed amendments to these 


bands.*”” 


Table 5: Proposals for the 5000-5150 MHz Band 


Existing U.S. Table (or adopted herein) 


Proposed U.S. Table 


Federal Table Non-Federal Table 


5000-5010 
AERONAUTICAL RADIONAVIGATION US260 
RADIONAVIGATION-SATELLITE (Earth-to-space) 


05211 05367 


Federal Table Non-Federal Table 


5000-5010 

AERONAUTICAL MOBILE (К) 05115 
AERONAUTICAL MOBILE-SATELLITE (К) 5.443AA 
AERONAUTICAL RADIONAVIGATION 05260 
RADIONAVIGATION-SATELLITE (Earth-to-space) 


US211 


5010-5030 

AERONAUTICAL RADIONAVIGATION 05260 

RADIONAVIGATION-SATELLITE (space-to-Earth) 
(space-to-space) 5.443B 


05211 05367 


5010-5030 

AERONAUTICAL MOBILE-SATELLITE (R) 5.443АА 

AERONAUTICAL RADIONAVIGATION US260 

RADIONAVIGATION-SATELLITE (space-to-Earth) 
(space-to-space) 5.443B 


05115 05211 


5030-5091 
AERONAUTICAL RADIONAVIGATION US260 


05211 05367 US444 


5030-5091 

AERONAUTICAL MOBILE (К) 5.443С 
AERONAUTICAL MOBILE-SATELLITE (R) 5.443D 
AERONAUTICAL RADIONAVIGATION US260 


05211 05444 


5091-5150 
AERONAUTICAL MOBILE 05111 US444B 
AERONAUTICAL RADIONAVIGATION US260 


05211 05367 05344 05444 US444A 


5091-5150 

AERONAUTICAL MOBILE US111 US444B 
AERONAUTICAL MOBILE-SATELLITE (R) 5.443АА 
AERONAUTICAL RADIONAVIGATION US260 


05211 05344 05444 US444A 


#0 Consequently, footnote US367 would be removed from the Allocation Table. See para. 61, supra. We note that 
an ICAO report has stated that “AMS(R)S is the appropriate type of service allocation to support the satellite 
component for UAS command and control and ATC relay in non-segregated airspace.” We also note that an ICAO 
report has stated no AMS(R)S satellite system currently operates in the 5000-5150 MHz range to support 
current/near-term UAS CNPC. See ICAO Report, dated Sept. 26, 2012, from the “Aeronautical Communications 
Panel (ACP), Twenty Seventh Meeting of Working Group Е” (ACP-WGF27 Report) at 27-28. 


#1 The addition of КЕ 5.443AA to the right of the AMS(R)S allocation іп the 5000-5010 MHz, 5010-5030 MHz, 
and 5091-5150 MHz bands would serve to maintain the existing coordination requirements in these bands; the 
addition of RR 5.443D to the right of the AMS(R)S allocation in the 5030-5091 MHz band would serve to change 
the coordination requirements in that band from ITU Radio Regulation No. 9.21 to 9.11A. 


492 The entries under the heading “Existing U.S. Table” reflect these bands as shown іп 47 C.F.R. $ 2.106, Edition of 
2012, plus the following amendments that we make herein: 1) Replaced RR 5.367 with footnote US367 in para. 61, 
supra; and 2) Added the primary AMS allocation to the 5091-5150 MHz band, limited by footnotes US111 and 


US444B, in paras. 58-59. 
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Е. Allocating the 22.55-23.15 GHz and 25.5-27 GHz Bands to the Space Research 
Service 


233. In this section, we consider WRC-12’s decision to allocate the 22.55-23.15 GHz band to 
the space research service (SRS) on a primary basis, restricted to operations in the Earth-to-space 
(uplink) direction. ‘° 


234. Background. Prior to WRC-12, the 22.55-23.55 GHz band was allocated to the fixed, 
mobile, and inter-satellite services on a primary basis in all ITU Regions. RR 5.338A states that 
Resolution 750 (WRC-07) applies to the use of the 22.55-23.55 GHz band by the inter-satellite service 
(ISS). RR 5.149 states that, in making assignments to stations of other services to which the 
22.81-22.86 GHz and 23.07-23.12 GHz bands are allocated, administrations are urged to take all 
practicable steps to protect the radio astronomy service from harmful interference, and that emissions 
from spaceborne or airborne stations can be particularly serious sources of interference to the radio 
astronomy service. 


2235. In the United States, the 22.55-23.55 GHz band is Federal/non-Federal shared spectrum 
that is allocated to the fixed, mobile, and inter-satellite services on a primary basis. Footnote US278 
states that non-geostationary inter-satellite links may operate on a secondary basis to geostationary 
inter-satellite links in this band. The United States has implemented RR 5.149 as footnote US342. In the 
WRC-07 ЕО, we adopted new footnote US145 (in lieu of RR 5.338 А). 


236. Тһе United States proposed that WRC-12 allocate the 22.55-23.15 GHz band to the space 
research service (Earth-to-space) on a primary basis, and provided a footnote regarding the location of 
SRS earth stations to protect the existing and future deployment of fixed and mobile services of 
neighboring administrations.*” In support of its proposal, the U.S. stated that there is a need for a 
companion uplink (Earth-to-space) band to pair with the existing downlink 25.5-27 GHz SRS 
allocation that can provide the mission data, voice/video communications, and command and control 
links to support manned and unmanned missions. It stated that the proposed SRS allocation at 23 GHz 
will fulfill this need for the global space science community.” Finally, the U.S. noted that, considering 
the inherently limited number of these large SRS earth stations and their remote locations, ITU-R 
sharing studies determined that sharing between the proposed SRS (Earth-to-space) allocation and the 
existing services in the 22.55-23.55 GHz band is feasible and would not cause harmful interference to 
their existing operations. 


237. УҮКС-12 allocated the 22.55-23.15 GHz band to the SRS (Earth-to-space) on a primary 
basis in all Regions. WRC-12 also adopted RR 5.532A, which protects the existing and future 
deployment of the fixed and mobile services using similar text to that proposed by the United States. 


493 See CPM Report to WRC-12, Chapter 4, Agenda Item 1.11, pp. 13-20; and WRC-12 References, Resolution 753 
(WRC-07), рр. 89-91. 


494 See Section IV.C.3, para. 92, supra. 
45 See U.S. Proposals for WRC-12, First Tranche, Agenda Item 1.11. 


495 The U.S. also made the following points: First, space agencies require their own segments of spectrum for 
lunar and many Lagrangian missions since antenna discrimination is not possible. Any spacecraft around the 
moon and some of those with small orbit apogees around the L1 or L2 points can be situated within the 
main-beam lobe of other space agency antennas. Second, the specific RF carrier frequencies selected will often 
be coupled with internationally agreed channels for data relay systems in order to provide global support either 
via an earth station or via a data relay satellite. These data relay channels have a spacing of 60 megahertz, 
irrespective of the actual bandwidth. Third, there is а fixed turn-around ratio required between (һе Earth-to-space 
link around 23 GHz and the corresponding space-to-Earth link in the 25.5-27 GHz band. This is required for 
ranging purposes and further limits the choice of available frequencies as it requires a suitable available 
companion frequency around 26 GHz. 


4266 


Federal Communications Commission FCC 15-50 


NTIA recommends that we allocate the 22.55-23.15 GHz band to the SRS (Earth-to-space) on a primary 
basis for Federal use, and that we also add a reference to RR 5.532A in the Federal Table.*”” 


238. Proposal. Consistent with WRC-12 and NTIA’s recommendation, we propose to modify 
the U.S. Table to allocate the 22.55-23.15 GHz band to the SRS (Earth-to-space) on a primary basis for 
both Federal and non-Federal use and to add a reference to RR 5.532A in the U.S. Table. In addition, we 
propose to add a primary non-Federal SRS (space-to-Earth) allocation to the companion 25.5-27 GHz 
band, which currently is allocated to the SRS (space-to-Earth) only for Federal use. We are proposing 
non-Federal SRS allocations to both of these bands in support of the National Space Policy, which 
encourages the development of a robust and competitive commercial space весіог.% This action is 
consistent with the Commission’s proposal to make spectrum allocated for Federal exclusive use 
available for use by commercial space launch operators.“ Finally, we solicit comment on whether there 
is aneed for us to expressly state that the use of the proposed allocations would be “at a limited number 
of sites.”°°? We request comment on these proposals. 


Е. Passive апа Weak Signal Issues 
1. Deletion of Aeronautical Mobile Service from the 37-38 GHz Band 


239. In this section, we consider WRC-12’s decision to limit the mobile service in the 
37-38 GHz band to the mobile except aeronautical mobile вегуісе, 


240. Background. Prior to WRC-12, the 37-38 GHz bands were allocated to the fixed service 
(FS), mobile service (MS), and space research service (SRS) (space-to-Earth) (downlink) on a primary 
basis in all ITU Regions. The 37.5-40 GHz band was also allocated to the fixed-satellite service (FSS) 
(space-to-Earth) on a primary basis and to the Earth exploration-satellite service (space-to-Earth) on a 
secondary basis. RR 5.547 states that the 37-40 GHz band is available for high-density applications in the 
fixed service (HDFS). 


241. Inthe United States, the 37-38 GHz band is allocated to the FS and MS on a primary 
basis for Federal and non-Federal use and to the SRS (space-to-Earth) on a primary basis for Federal use. 
The 37.5-38 GHz band is also allocated to the FSS (space-to-Earth) on a primary basis for non-Federal 
use. 


242. In its preparations for WRC-12, the United States observed that Administrations are 
implementing SRS earth station receivers in the band 37-38 GHz to support manned missions for both 
near Earth and deep space missions, and that use of the wider bandwidth available in the 37-38 GHz 
band is necessary to support the increasing data requirements of these planned manned missions. 
Accordingly, the U.S. proposed that WRC-12 adopt an international footnote that would protect SRS and 


47 See NTIA WRC-12 Implementation Recommendations, p. 18 (where the common U.S. Table entry for the 
22.55-23.55 GHz band is subdivided into the Federal and non-Federal Tables, so that “SPACE RESEARCH (Earth- 
to-space) 5.532A” can be added to the Federal Table). 


498 See National Space Policy of the United States of America (June 28, 2010) at 3, 10-11 (available at 
http://www.whitehouse.gov/sites/default/files/national_space_policy_6-28-10.pdf). The National Space Policy 
expresses the President’s direction for the nation’s space activities. 


49 Amendment of Part 2 of the Commission’s Rules for Federal Earth Stations Communicating with Non-Federal 
Fixed Satellite Service Space Stations; Federal Space Station Use of the 399.9-400.05 MHz Band; and Allocation of 
Spectrum for Non-Federal Space Launch Operations, ET Docket No. 13-115, Notice of Proposed Rulemaking and 
Notice of Inquiry, 28 FCC Red 6698 (2013). This Notice also proposes to add Federal allocations to a number of 
commercial fixed-satellite service bands. 


200 See, e.g., 47 C.F.R. $ 2.106, footnote G116. 


501 See CPM Report to WRC-12, Chapter 4, Chapter 2, Agenda Item 1.12, рр. 21-27; and WRC-12 References, 
Resolution 754 (WRC-07), pp. 92-94. 
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FSS earth stations and fixed stations in the 37-38 GHz band by the application of a power flux-density 
(PFD) limit at the surface of the Earth on the emissions radiated by any device on an aircraft in flight 
or on the ground.*” 


243. The ITU studied sharing between systems in the SRS, FS, and FSS and potential 
systems in the aeronautical mobile service (AMS) in the 37-38 GHz band. The sharing studies indicate 
that high power emissions from typical aeronautical mobile transmitters would pose a high probability 
for causing harmful interference to receiving SRS and FSS earth stations, but that lower powered 
aircraft stations could be compatible, if they meet a specified PFD mask. These studies also found that 
transmissions from HDFS systems could interfere with the airborne receivers of the AMS. WRC-12 
addressed use of the 37-38 GHz band by revising the primary mobile service allocation to exclude the 
AMS. It did so by revising the “MOBILE” entry in the International Table to read “MOBILE except 
aeronautical mobile.” NTIA recommends that we implement WRC-12’s decision by amending the 
Federal and non-Federal Tables to replace the primary mobile service allocation in the 37-38 GHz band 
with a primary mobile except aeronautical mobile service allocation.’ 


244. Proposal. As requested by NTIA, we propose to amend the U.S. Table by excluding the 
AMS from the 37-38 GHz band. We request comment on this proposal. 


2. Protecting Passive Sensors іп the 86-92 GHz Band 


245. In this section, we consider WRC-12’s actions relative to the fixed service in the 
81-86 GHz and 92-94 GHz bands.*™ 


246. Background. The United States proposed that WRC-12 make no changes to the fixed 
service in the bands between 71 GHz and 238 GHz because insufficient information is available to 
substantiate specific out-of-band emission limits to protect the passive sensors that operate in the Earth 
exploration-satellite service (EESS) (passive) in the 86-92 GHz band and because the technologies 
employed by the active services in these bands are still in the early stages of development.” 


247. While WRC-12 did not adopt mandatory protection requirements in the band, it did take 
steps to afford protection to passive services. Specifically, WRC-12 revised Resolution 750 to urge 
administrations to take all reasonable steps to ensure that unwanted emissions of fixed stations in the 
81-86 GHz and 92-94 GHz bands do not exceed the recommended maximum levels contained in 
Table 1-2, and revised RR 5.338A by adding the 81-86 GHz and 92-94 GHz bands to the list of band to 
which Resolution 750 applies. The recommended maximum level of unwanted emissions power 
(measured at the antenna port) is listed in Table 6, below: 


502 See U.S. Proposals for WRC-12, First Tranche, Agenda Item 1.12. The U.S.-proposed footnote read as follows: 
In the band 37-38 GHz, the power flux-density at the Earth’s surface produced by emissions from an aircraft 
station shall not exceed -227 dB(W/m”) іп апу 1 Hz bandwidth, using free space propagation conditions as 
applied from the exterior of the aircraft. 


503 See NTIA WRC-12 Implementation Recommendations, р. 19 (where “MOBILE except aeronautical mobile” is 


shown in the 37-38 GHz band within the Federal Table and in the 37-37.5 GHz and 37.5-38 GHz bands within the 
non-Federal Table). 


504 See CPM Report to WRC-12, Chapter 3, Agenda Item 1.8, pp. 23-32; and WRC-12 References, Resolutions 731 
(WRC-2000) and 732 (WRC-2000), pp. 78-80 and 81-82, respectively. 


505 See U.S. Proposals for WRC-12, First Tranche, Agenda Item 1.8. The term “passive sensor” is defined in n.5, 
supra. 
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Table 6: WRC-12’s Non-Mandatory Unwanted Emissions Levels for Fixed Stations 
Active Service Band | Recommended maximum level of unwanted emissions power from fixed 
stations in a specified bandwidth within the EESS (passive) band 
81-86 GHz -41 - 14(f - 86) dBW/100 MHz for 86.05 < f < 87 GHz and 


-55 dBW/100 MHz for 87 < f < 91.95 GHz 

92-94 GHz -41 - 14(92 - Р dBW/100 MHz for 91 < f < 91.95 GHz and 

-55 dBW/100 MHz for 86.05 < f < 91 GHz 

where f is the center frequency of the 100 megahertz reference bandwidth expressed in GHz 


248. МТІА recommends that we adopt two U.S. footnotes that replicate the WRC-12 
unwanted emissions levels for the 81-86 GHz and 92-94 GHz bands.* 


249. Proposal. We propose to encourage operators of fixed stations transmitting in the 
81-86 GHz and 92-94 GHz bands to take all reasonable steps to ensure that their unwanted emissions 
power in the 86-92 GHz passive band does not exceed WRC-12’s non-mandatory unwanted emissions 
levels. We also propose combining the text of NTIA’s recommended U.S. footnotes into a single 
footnote, which we tentatively number as US162. See Appendix F for the text of proposed footnote 
US162. We request comment on these proposals. 


3. Passive Use of Bands Above 275 GHz 


250. In Agenda Item 1.6, WRC-12 reviewed RR 5.565 to update the spectrum use by the 
passive services between 275 GHz and 3000 GHz.” This international footnote provides a list of 
frequency bands throughout the 275-1000 GHz range that have been identified for observations of 
spectral line emissions and spectral windows for the passive services. Prior to WRC-12, the last entry in 
the International Table read as follows: “275-1000 [GHz] (Not allocated) 5.565.” 


251. Background. In its proposals to WRC-12, the United States asserted that passive and 
active services can share frequencies above 1000 GHz without constraints. It noted that passive 
services such as the Earth exploration-satellite service (EESS), space research service (SRS), and radio 
astronomy service (RAS) already utilize portions of the 275-3000 GHz range for scientific observation, 
and that “it is important to recognize that this frequency range concurrently is used for experimentation 
with, and development of, an array of emerging active service applications.” It also noted the technical 
factors that influence use of the 275-3000 GHz range, such as how the Earth's atmosphere absorbs signals 
at these frequencies, especially in the 1000-3000 GHz range, and that antenna beamwidths are extremely 
narrow at such high frequencies. It concluded that interference from non-geostationary satellites into 
terrestrial stations is highly unlikely, and that coordination of geostationary satellites would resolve any 
potential interference issues that might arise. 


252. WRC-12 revised RR 5.565 to make changes to the bands identified for passive sensor 
use. RR 5.565 states that “Administrations wishing to make frequencies іп the 275-1000 GHz range 


5% See NTIA WRC-12 Implementation Recommendations, p. 26 (footnotes US[FS81-86GHz] and 
US[FS92-94GHz]) and p. 20 (references to these recommended U.S. footnotes in the 81-84 GHz, 84-84 GHz, and 
92-94 GHz band). 


57 See CPM Report to WRC-12, Chapter 4, Agenda Item 1.6, 3-8; and WRC-12 References, Resolution 950 
(Rev.WRC-07) and Resolution 955 (WRC-07), pp. 95-97. 


508 See U.S. Proposals for WRC-12, First Tranche, Agenda Item 1.6, paragraph 4 of the Background Information. 
509 Td. at paragraph 2 of the Background Information. 


510 We note that while WRC-12 identified no additional spectrum for RAS applications, it did identify an additional 
226 gigahertz of spectrum for passive spaceborne sensors in the 275-990 GHz range. 
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available for active service applications are urged to take all practicable steps to protect these passive 
services from harmful interference until the date when the Table of Frequency Allocations is established 
in the above-mentioned 275-1000 GHz frequency range,” but does not impose mandatory protection 
criteria. In addition, WRC-12 extended the International Table from 1000 GHz to 3000 GHz, and applied 
RR 5.565 to this larger frequency range. NTIA recommends that we revise the text of RR 5.565 to reflect 
the revised list of bands identified for passive sensor use and that we extend the “not allocated” portion of 
the Table to 3000 GHz.*'' Because WRC-12’s revision of RR 5.565’s text is a significant change that 
requires public comment, we have moved the pre-WRC-12 text of RR 5.565 into new footnote US565.°"” 


253. Proposal. As requested by NTIA, we propose to extend the “not allocated” portion of the 
U.S. Table to 3000 GHz and to add a reference to the WRC-12 version of RR 5.565 to the new 
275-3000 GHz band.*"* This action would update the spectrum identified for use by passive spaceborne 
sensors in the 275-1000 GHz range. 


254. Ме observe that, as a result of WRC-12’s action, 565 gigahertz — ог 78 percent — of the 
725 gigahertz of spectrum in the 275-1000 GHz range has been identified for passive service applications 
in the International ТаМе,74 However, we believe that it is important to recognize that this frequency 
range is used and may be used more extensively in the future for experimentation with, and development 
of, an array of active service applications. We note that RR 5.565 should not be misconstrued as placing 
a “reservation” for future passive service allocations in the U.S. Table, which would inhibit commercial 
development of this spectrum. We encourage the development of active services in the 275-3000 GHz 
range under Part 5 of the rules. While we continue to believe that it is premature to establish an allocation 
in the U.S. Table in this frequency range, we tentatively conclude that it is necessary to avoid spectrum 
use restrictions and maintain flexibility in our spectrum allocation decisions to support the development 
of new uses in the future. Accordingly, we propose to adopt the following U.S. footnote: 


US565 International footnote 5.565 does not establish priority of use in the United States Table 
of Frequency Allocations, and does not preclude or constrain the allocation of frequency bands in 
the range 275-3000 GHz to active services at a future date. 


We seek comment on these proposals. 
G. Proposals for New Federal Government Allocations 
1. Allocating the 7850-7900 MHz Band to the Meteorological-Satellite Service 


255. Background. Prior to WRC-12, the 7750-7850 MHz апа 7850-7900 MHz bands 
were allocated to the fixed and mobile except aeronautical mobile services on a primary basis in all 
ITU Regions. The 7750-7850 MHz band was also allocated the meteorological-satellite (MetSat) 
service for space-to-Earth transmissions (downlink use) on a primary basis in all Regions, limited to 
non-geostationary satellite orbit (NGSO) ѕуѕіетѕ.?° 


5H See NTIA WRC-12 Implementation Recommendations, p. 21 (depicting the expansion of the “not allocated” 
portion of the Allocation Table from 275-1000 GHz to 275-3000 GHz) and p. 24 (RR 5.565). 


512 See WRC-12 Order, para. 142, supra. 


5D In the WRC-12 Order, we replaced the reference to RR 5.565 in the U.S. Table with new footnote US565. 
Because we are proposing to reinsert the reference to RR 5.565 in the U.S. Table, we are reusing footnote US565 for 
the proposed U.S. footnote in the following paragraph. 


514 The following twelve bands (which total 160 gigahertz) are not identified for passive service applications: 
510-523 GHz, 527-538 GHz, 581-611 GHz, 711-713 GHz, 718-729 GHz, 733-750 GHz, 754-771 GHz, 
776-795 GHz, 945-951 GHz, 956-968 GHz, 973-985 GHz, and 990-1000 GHz. 


515 See RR 5.461B. 
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256. In the U.S. Table, these bands are allocated for exclusive Federal use. Specifically, the 
7750-7850 MHz and 7850-7900 MHz bands are allocated to the Federal fixed service on a primary basis 
and the 7750-7850 MHz band is also allocated for primary Federal MetSat downlink use, limited to 
NGSO systems. 


257. Тһе United States proposed that WRC-12 add 50 megahertz to the current MetSat 
downlink allocation, with the existing NGSO system limitation extended throughout the resultant band 
(7750-7900 МН?) In support of its proposal, the U.S. stated that additional spectrum will be needed to 
provide the necessary bandwidth for the next generation of NGSO meteorological satellites. 
Furthermore, the U.S. stated that the compatibility analyses between MetSat and the fixed services 
concluded that the potential extension 7850-7900 MHz band can be shared under the same conditions 
as the current 7750-7850 MHz allocation. 


258. УУКС-12 adopted this U.S. proposal. Thus, in the International Table, the 
7750-7900 MHz band is allocated to the fixed, MetSat (space-to-Earth), and mobile except aeronautical 
mobile services on a primary basis. The use of the MetSat allocation is restricted to NGSO systems by 
RR 5.461B, which WRC-12 applied to the new band. 


259. Proposal. NTIA recommends that the 7750-7900 MHz band be allocated to the fixed 
and MetSat (space-to-Earth) services on a primary basis for Federal use, and that RR 5.461B be listed 
іп the Federal Table, thereby limiting MetSat use of this band to NGSO systems.°'’ We propose to 
modify the U.S. Table to reflect this approach. 


2. Allocating the 15.4-15.7 GHz Band to the Radiolocation Service 


260. Background. Prior to WRC-12, the 15.4-15.43 GHz, 15.43-15.63 GHz, and 
15.63-15.7 GHz bands were allocated to the aeronautical radionavigation service (ARNS) on a primary 
basis in all ITU Regions. The 15.43-15.63 GHz band was also allocated to the fixed-satellite service 
(FSS) (Earth-to-space) on a primary basis, and per RR 5.11A, FSS use was limited to feeder links of 
non-geostationary systems in the mobile-satellite service (NGSO MSS feeder links). FSS use is also 
permitted in the 15.4-15.43 GHz and 15.63-15.7 GHz bands for grandfathered systems (КК 5.511D). 
Sharing criteria for ARNS stations and NGSO MSS feeder link earth stations is specified in RR 5.511C. 


261. Inthe United States, the 15.4-15.7 GHz band is allocated to ARNS on а primary basis for 
Federal and non-Federal use, and pursuant to footnote US260, aeronautical mobile communications that 
are an integral part of ARNS systems may also operate in the 15.4-15.7 GHz band. The 15.43-15.63 GHz 
band is also allocated to the FSS (Earth-to-space) on a primary basis for non-Federal use, and, per 
footnote US359, FSS use is limited to NGSO MSS feeder links. The sharing criteria in RR 5.511C 
applies. 


262. The United States proposed that WRC-12 allocate the 15.4-15.7 GHz band to the 
radiolocation service (RLS) on a primary basis in all ITU Regions, on the basis that such an allocation 
would provide an increase in image resolution and range accuracy.*'* In support of its proposal, the U.S. 
noted that Resolution 614 (WRC-07) called for WRC-12 to consider a new primary RLS allocation in 
the 15.4-15.7 GHz band to provide additional spectrum for new radar systems to increase image 
resolution and range accuracy, and that these advanced radars require wider emission bandwidths than 
are currently available. The U.S. also proposed that WRC-12 limit the use of the RLS allocation to 


516 See U.S. Proposals to WRC-12, First Tranche, Agenda Item 1.24. See also CPM Report to WRC-12, Chapter 4, 
Agenda Item 1.24, pp. 35-41; and WRC-12 References, Resolution 672 (WRC-07), pp. 76-77. 


517 See NTIA Recommendations, р. 16 (where the 7750-7850 MHz and 7850-7900 MHz bands in the Federal Table 
have been merged to form the 7750-7900 MHz band). 


518 See U.S. Proposals for WRC-12, Second Tranche, Agenda Item 1.21. See also CPM Report to WRC-12, 
Chapter 2, Agenda Item 1.21, рр. 27-36; and WRC-12 References, Resolution 614 (WRC-07), рр. 70-72. 
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protect other primary services in the band and the radio astronomy service in the adjacent 

15.35-15.4 GHz band by adopting two international footnotes (later numbered as RR 5.511E and 

RR 5.511F) that protect incumbent services.” RR 5.511E requires that RLS stations operating in the 
15.4-15.7 GHz band not cause harmful interference to, or claim protection from, ARNS stations. 

RR 5.511F requires that RLS stations operating in the 15.4-15.7 GHz band not exceed the power 
flux-density level of -156 dB(W/m’) іп any 50 megahertz within the 15.35-15.4 GHz band, at any radio 
astronomy observatory site for more than 2 percent of the time. 


263. УҮКС-12 adopted these U.S. proposals with only minor text changes to the proposed 
footnotes.” NTIA recommends that the 15.4-15.7 GHz band be allocated to the RLS оп a primary basis 
for Federal use and that RR 5.511E and ЕВ 5.511F be added to the Federal Table. In addition, NTIA 
recommends that the following footnote be added to the Federal Table: 


G135 The use of the band 15.4-15.7 GHz by the radiolocation service is limited to systems 
requiring necessary bandwidth of greater than 1600 MHz that cannot be fully accommodated 
within the band 15.7-17.3 GHz except as described below. In the band 15.4-15.7 GHz, stations 
operating in the radiolocation service shall not cause harmful interference to, nor claim protection 
from, radars operating in the aeronautical radionavigation service. Radar systems operating in the 
radiolocation service shall not be developed solely for operation in the band 15.4-15.7 GHz. 
However, radar systems that require testing, training, and exercises in the band 15.4-15.7 GHz 
shall be accommodated on a case-by-case basis. 


264. Proposal. As requested by МТІА, we propose to allocate the 15.4-15.7 GHz band to the 
RLS on a primary basis for Federal use and to add references to RR 5.511E and RR 5.511F to the Federal 
Table. However, because the 15.4-15.7 GHz band is allocated for Federal/non-Federal shared use, and in 
particular because the new Federal RLS allocation would be required to protect existing and future 
non-Federal stations in the ARNS from harmful interference, we have reclassified footnote G135 as a 
U.S. footnote, which we tentatively numbered as US511E.* We have also made minor changes to the 
text of proposed footnote US511E to improve its readability. See Appendix F for the text of proposed 
footnote USS11E. If adopted, this proposal will provide the additional spectrum needed for new 
advanced radar systems and increase the image resolution and range accuracy of such systems. We 
request comment on these proposals. 


H. Other Matters 


265. Тһе 72-73 MHz and 75.4-76 MHz bands are allocated to the fixed and mobile services on 
a primary basis for non-Federal use. Footnote NG49 identifies 30 frequencies from 72.02 MHz to 
75.60 MHz as being available to former Part 90 radio services, subject to the condition that no 


219 The U.S. also stated that ITU-R studies demonstrated compatibility between the RLS and other services 
allocated in the 15.4-15.7 GHz band, noting that Report ITU-R M.2170 addresses compatibility between RLS and 
radionavigation, FSS systems in this band and radio astronomy in the adjacent 15.3-15.4 GHz band. The ITU-R 
studies used technical characteristics and protection criteria of System 6 in Recommendation ITU-R M.1730 to 
represent the radiolocation radars proposed for the 15.4-17.3 GHz band. Recommendation ITU-R М.1372 
identifies interference mitigation techniques that ensure compatibility among radar systems operating in different 
radiodetermination services. Additionally, Report ITU-R M.2076 contains further mitigation techniques for 
interference from radiolocation radars into radionavigation radars operating in the 9 GHz band. 


220 See WRC-12 Final Acts, рр. 39-40. 


521 See NTIA WRC-12 Implementation Recommendations, p. 12 (where “RADIOLOCATION 5.511E 5.511F 
G135” have been added to the 15.4-15.43 GHz, 15.43-15.63 GHz, and 15.63-15.7 GHz bands within the Federal 
Table) апар. 27 (recommended footnote 6135). 


522 А “G” footnote by definition “denotes a stipulation applicable only to the Federal Government.” 47 C.F.R. 
$ 2.105(d)(5)(iv). 
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interference is caused to TV channels 4 and 5 reception.” These radio services are now part of the 
consolidated Industrial/Business Radio Pool. Moreover, all 30 frequencies are listed in the 
Industrial/Business Pool Frequency Table, which is codified in Section 90.35 of the Commission’ s 
rules.” We propose to update and simplify footnote NG49 and to renumber this footnote as NG16. 
Specifically, we propose to no longer list the individual frequencies within the footnote. In addition, 
while the footnote describes pool-specific geographic limitations for all 30 frequencies (e.g., 
manufacturing facilities, railroad yards and mills), the Industrial/Business Pool Frequency Table only 
places geographic limits on the 10 frequencies from 72.44 MHz to 75.60 MHz, and uses the more 
generalized concept of “the licensee’s business premises.”*”° We propose to remove the geographic 
restriction from footnote NG49 but retain the existing Part 90 rules. Thus, the effect of our proposal is to 
make the Allocation Table consistent with the existing service rules. The revised footnote, NG16, would 
read as follows: In the bands 72-73 MHz and 75.4-76 MHz, frequencies may be authorized for mobile 
operations in the Industrial/Business Radio Pool, subject to the condition that no interference is caused to 
the reception of television stations operating on channels 4 and 5. We seek comment on this proposal. 


266. Ме propose to amend Section 2.100 of the rules to state that the ITU Radio Regulations, 
Edition of 2012, have been incorporated to the extent practicable in Part 2. 


ҮП. PROCEDURAL MATTERS 
A. Report and Order 


267. Final Regulatory Flexibility Analysis. As required by Section 603 of the Regulatory 
Flexibility Act, 5 U.S.C. § 603, the Commission has prepared a Final Regulatory Flexibility Analysis 
(IRFA) of the possible significant economic impact on small entities of the changes adopted in this 
document. The FRFA is set forth in Appendix E. 


268. Paperwork Reduction Analysis. This document contains no new or modified 
information collection requirements subject to the Paperwork Reduction Act of 1995 (PRA), Public Law 
104-13. In addition, therefore, it does not contain any new or modified “information collection burden for 
small business concerns with fewer than 25 employees,” pursuant to the Small Business Paperwork Relief 
Act of 2002, Public Law 107-198, see 44 U.S.C. 3506(c)(4). 


269. Congressional Review Act. The Commission will send a copy of this Report and Order, 
Order, and WRC-12 Notice of Proposed Rulemaking to Congress and the Government Accountability 
Office pursuant to the Congressional Review Act, see 5 U.S.C. 801(a)(1)(A). 


523 


Footnote NG49 lists 20 frequencies from 72.02 MHz to 72.40 MHz that may be authorized for mobile operations 
in the Manufacturers Radio Service and limits their use to a manufacturing facility. It also lists 10 frequencies from 
72.44 MHz to 75.60 MHz that may be authorized for mobile operations in the Special Industrial Radio Service, 
Manufacturers Radio Service, Railroad Radio Service and Forest Products Radio Service and limits their use to a 
railroad yard, manufacturing plant, logging site, mill, or similar industrial facility. We note that the 10 frequencies 
from 72.44 MHz to 75.60 MHz are also available to Public Safety Radio Pool licensees for fire call box operations. 
47 C.F.R. 90.20(d)(25). 


54 This consolidation stems from the Commission’s ‘refarming’ proceeding (PR Docket No. 92-235), which 
combined the various Industrial Radio Services and Land Transportation Radio Services into a single 
Industrial/Business Radio Pool. 


55 The Industrial/Business Pool Frequency Table further identifies the 30 frequencies as being available for mobile 
stations, and states that all operations are subject to the provisions of another Part 90 rule (§ 90.257(b)) that sets 
forth criteria for protecting TV channel 4 and 5 reception. 


526 This is specified by assignment limitation 77, reads as follows: All communications on this frequency must be 
conducted within the boundaries or confines of the licensee’s business premises. 47 C.F.R. § 90.35(b)(3), (c)(77). 
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B. WRC-12 Notice of Proposed Rulemaking 
1. Ех Parte 


270. This proceeding shall be treated as a “permit-but-disclose” proceeding in accordance with 
the Commission’s ex parte rules.” Persons making ex parte presentations must file a copy of any written 
presentation or a memorandum summarizing any oral presentation within two business days after the 
presentation (unless a different deadline applicable to the Sunshine period applies). Persons making oral 
ex parte presentations are reminded that memoranda summarizing the presentation must: (1) list all 
persons attending or otherwise participating in the meeting at which the ex parte presentation was made; 
and (2) summarize all data presented and arguments made during the presentation. If the presentation 
consisted in whole or in part of the presentation of data or arguments already reflected in the presenter’s 
written comments, memoranda, or other filings in the proceeding, the presenter may provide citations to 
such data or arguments in his or her prior comments, memoranda, or other filings (specifying the relevant 
page and/or paragraph numbers where such data or arguments can be found) in lieu of summarizing them 
in the memorandum. Documents shown or given to Commission staff during ex parte meetings are 
deemed to be written ex parte presentations and must be filed consistent with rule 1.1206(b). In 
proceedings governed by rule 1.49(f) or for which the Commission has made available a method of 
electronic filing, written ex parte presentations and memoranda summarizing oral ex parte presentations, 
and all attachments thereto, must be filed through the electronic comment filing system available for that 
proceeding and must be filed in their native format (e.g., .doc, .xml, .ppt, searchable .pdf). Participants in 
this proceeding should familiarize themselves with the Commission’s ex parte rules. 


2. Initial Regulatory Flexibility Analysis 


271. Pursuant to the Regulatory Flexibility Act (ҚБА), the Commission has prepared ап 
Initial Regulatory Flexibility Analysis (IRFA) of the possible significant economic impact on small 
entities by the proposals considered in this WRC-12 Notice. The text of the IRFA is set forth in 
Appendix G. Written public comments are requested on this IRFA. Comments must be filed in 
accordance with the same filing deadlines as for comments on the WRC-12 Notice, and they should have 
a separate and distinct heading designating them as responses to the IRFA. The Commission will send a 
copy of the WRC-12 Notice, including the IRFA, to the Chief Counsel for Advocacy of the Small 
Business Administration.” 


3. Paperwork Reduction Act Analysis 


272. This document does not contain proposed information collection(s) subject to the 
Paperwork Reduction Act of 1995 (PRA), Public Law 104-13. In addition, therefore, it does not contain 
any new or modified “information collection burden for small business concerns with fewer than 
25 employees,” pursuant to the Small Business Paperwork Relief Act of 2002, Public Law 107-198, 
see 44 U.S.C. 3506(с)(4). 


4. Filing Requirements 


273. Pursuant to Sections 1.415 and 1.419 of the Commission’s rules, 47 СЕК §§ 1.415, 
1.419, interested parties may file comments and reply comments on or before the dates indicated on the 
first page of this document. Comments may be filed using the Commission’s Electronic Comment Filing 
System (ECFS). See Electronic Filing of Documents in Rulemaking Proceedings, 63 FR 24121 (1998). 


527 AT C.F.R. $$ 1.1200 et seq. 


578 See 5 U.S.C. $ 603. The RFA has been amended by the Contract with America Advancement Act of 1996, 
Pub. L. No. 104-121, 110 Stat. 847 (1996) (CWAAA). Title П of the CWAAA is the Small Business Regulatory 
Enforcement Fairness Act of 1996 (SBREFA). 


59 5 U.S.C. $ 603(a) 
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= Electronic Filers: Comments may be filed electronically using the Internet by accessing the 
ECFS: http://fiallfoss.fcc.gow/ects2/. 


= Paper Filers: Parties that choose to file by paper must file an original and one сору of each 
filing. If more than one docket or rulemaking number appears in the caption of this 
proceeding, filers must submit two additional copies for each additional docket or rulemaking 
number. 


Filings can be sent by hand or messenger delivery, by commercial overnight courier, or by 
first-class or overnight U.S. Postal Service mail. All filings must be addressed to the 
Commission’s Secretary, Office of the Secretary, Federal Communications Commission. 


= All hand-delivered ог messenger-delivered paper filings for the Commission’s Secretary 
must be delivered to FCC Headquarters at 445 12" St., SW, Room TW-A325, 
Washington, DC 20554. The filing hours are 8:00 a.m. to 7:00 p.m. All hand deliveries 
must be held together with rubber bands or fasteners. Any envelopes and boxes must be 
disposed of before entering the building. 


= Commercial overnight mail (other than U.S. Postal Service Express Mail and Priority 
Mail) must be sent to 9300 East Hampton Drive, Capitol Heights, MD 20743. 


= U.S. Postal Service first-class, Express, and Priority mail must be addressed to 445 12" 
Street, SW, Washington DC 20554. 


274. People with Disabilities: To request materials in accessible formats for people with 
disabilities (braille, large print, electronic files, audio format), send an e-mail to fec504@fcc.gov or call 
the Consumer & Governmental Affairs Bureau at 202-418-0530 (voice), 202-418-0432 (tty). 


275. For further information, contact Tom Mooring, Office of Engineering and Technology, 
(202) 418-2450, or via the Internet at tom.mooring @fcc.gov. 


VIII. ORDERING CLAUSES 


276. Accordingly, IT IS ORDERED that pursuant to Sections 1, 4, 301, 302, and 303 of the 
Communications Act of 1934, as amended, 47 U.S.C. §§ 151, 154, 301, 302a, and 303, and Section 
553(b)(B) of the Administrative Procedure Act, 5 U.S.C. § 553(b)(B), this REPORT AND ORDER, 
ORDER, and NOTICE OF PROPOSED RULEMAKING is hereby ADOPTED and the Commission’s 
rules ARE AMENDED as set forth in Appendix D. 


277. IT IS ALSO ORDERED, pursuant to Section 1.3 of the Commission’s rules, 47 C.F.R. 
§ 1.3, that Sections 80.375 and 90.103 of the Commission’s rules are WAIVED to allow operation of 
FCC authorized radio buoys in the 1900-2000 kHz band on the open sea by commercial fishing vessels 
that have a valid ship station license or are licensed by rule under Section 80.13 of the Commission’s 
rules. 


278. IT IS FURTHER ORDERED that the Petition for Rulemaking of ARRL filed on 
Nov. 29, 2012 is GRANTED. 


279. IT IS FURTHER ORDERED that the Joint Petition for Rulemaking of Xanadoo 
Company and Spectrum Five LLC in IB Docket No. 06-123 is DENIED IN PART as described herein. 


280. IT IS ALSO ORDERED that the Commission’s Consumer and Governmental Affairs 
Bureau, Reference Information Center, SHALL SEND a copy of this REPORT AND ORDER, ORDER, 
AND NOTICE OF PROPOSED RULEMAKING, including the Final and Initial Regulatory Flexibility 
Analyses, to the Chief Counsel for Advocacy of the Small Business Administration. 


281. IT IS FURTHER ORDERED that the rule amendments adopted herein SHALL ВЕ 
EFFECTIVE 30 days after publication of a summary of the Report and Order and Order in the Federal 
Register and ET Docket No. 12-338 SHALL BE TERMINATED, unless one or more petitions for 
reconsideration are filed in response to the Report and Order. 
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282. IT IS FURTHER ORDERED that the Commission SHALL SEND a copy of this Report 
and Order and Order in a report to be sent to Congress and the General Accounting Office pursuant to the 
Congressional Review Act, see 5 U.S.C. $ 801(a)(1)(A). 


283. IT IS FURTHER ORDERED that pursuant to applicable procedures set forth in Sections 
1.415 and 1.419 of the Commission’s rules, 47 C.F.R §§ 1.415, 1.419, interested parties may file 
comments on this WRC-12 Notice of Proposed Rulemaking on or before 60 days after publication of a 
summary in the Federal Register, and interested parties may file reply comments on or before 90 days 
after publication of a summary in the Federal Register. 


FEDERAL COMMUNICATIONS COMMISSION 


Marlene H. Dortch 
Secretary 
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APPENDIX A 
Glossary of Frequently Used Terms 


Table 1: Radio Spectrum Ranges Defined by the ITU 
Symbol (term) Frequency Range (lower limit exclusive, upper limit inclusive) 
LF (low frequency) 30 to 300 kHz 
MF (medium frequency) 300 to 3000 kHz 
HF (high frequency) 3 to 30 MHz 
VHF (very high frequency) 30 to 300 MHz 
UHF (ultra high frequency) 300 to 3000 MHz 
SHF (super high frequency) 3 to 30 GHz 
EHF (extremely high frequency) 30 to 300 GHz 


Table 2: Glossary of Frequently Used Radiocommunication Service Terms 
Term Abbreviation Discussed at Note: 
1. Space Radiocommunication Services - - 
e meteorological-satellite service MetSat 306 
fixed-satellite service FSS 140 
mobile-satellite service MSS 139 
e aeronautical mobile-satellite (route) service AMS(R)S 
space research service 


II. Terrestrial Radiocommunication Services 
fixed service 
mobile service 
e aeronautical mobile service AMS 
> aeronautical mobile (route) service AM(R)S 
> aeronautical mobile service (telemetry) or AMT 
aeronautical mobile telemetry 
e land mobile service LMS 
e maritime mobile service MMS 
radiodetermination service RDS 
e _radiolocation service RLS 
e тайопауісайоп service RNS 
> aeronautical radionavigation service ARNS 
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APPENDIX B 


New and Renumbered Domestic Footnotes 


Table 1A: Footnotes Added or Renumbered in the WRC-07 Report and Order 

New | Action* | Issue/Reason for Action | Рага. 

0852 Combine the text of 17577, 05106 апа 175228; апа also add AIS 1 and AIS 2 
restrictions. 

US79 Revise US37 and US398 (remove Little LEO exception); combine the text of these 
footnotes into a single footnote 

0585 Remove the 108-117.975 MHz band. 

US100 Delete non-Federal AMT use of the 2310-2320 MHz band, permit incumbent 
non-Federal AMT users to operate in the 2345-2360 MHz band for about 5 years, 
and delete two unused two frequencies that are available for non-Federal use 

05111 List 52 flight test areas where AMT would be conducted 

US113 Update US203 per CORF’s comments in VMES proceeding 

US139 Simplify, update, and reclassify as a U.S. footnote 

US145 Mandatory unwanted emissions limits for NGSO ISS satellites transmitting in the 
22.55-23.55 GHz band 

US156 Mandatory unwanted emissions limits for earth stations transmitting in the 
49.7-50.2 and 50.4-50.9 GHz bands 

US157 Mandatory unwanted emissions limit for fixed stations transmitting in the 
51.4-52.6 GHz band 

US161 Update RAS stations observing in the 80/90 GHz bands 

US343 Change “telemetry” to “telemetering” and add “оп а co-equal basis” 

US367 Maintain the existing AMS(R)S allocation in the 5000-5150 MHz band 

US475 Renumber US66 as US475 in order to simplify the U.S. Table 

US476A Federal active sensors in the 9300-9500 MHz band must not cause harmful 
interference to radionavigation or Federal radiolocation 

US482 Restrict use of FS in the 10.6-10.68 GHz band to point-to-to-point stations, 
with each station supplying not more than -3 dBW to the antenna, producing not 
more than 40 dBW of EIRP, and radiating at an main beam elevation angle of 20° or 
less. Grandfather existing stations and urge FS licensees to comply with WRC-07’s 
non-mandatory transmitter power and to employ ATPC 

US532 Remove the 36-37 GHz band from US263 and renumber based on RR 5.532 

US550A Combine FS and MS sharing requirements into a single footnote 

175565 Maintain the pre-WRC-12 text of RR 5.565 

NG22 Correct two grammatical and/or typographical errors 

NG34 Revise the existing 700 MHz Public Safety bands by adding D Block 

NG35 Update text to reflect MAS bands specified in Section 101.101 

NG60 Implement WRC-07’s mandatory unwanted emissions limit for fixed stations 
transmitting in the 31-31.3 GHz band 

NG92 Authorize radio buoys to continue to operate in the 1900-2000 kHz band 

NG338A Encourage Part 27 and 90 licensees in the 1390-1395 MHz and 1427-1435 MHz 
bands to take all reasonable steps to ensure that their stations’ unwanted emissions 
power does not exceed WRC-07’s non-mandatory level 
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Table 1A (cont.) 


Action* 


Issue/Reason for Action 


NG167 


Apply the text of RR 5.535 to the 24.75-25.05 GHz band 


Action* 


Table 1B: Footnotes Proposed to be Added or Renumbered in the WRC-12 Notice 


Issue/Reason for Action 


05115 


Authorize AeroMACS use of the 5000-5030 MHz band 


US132A 


US162 


Limit applications of the radiolocation service in several proposed bands to 

oceanographic radars operating in accordance with ITU Resolution 612 and 
require that they not cause harmful interference to, or claim protection from, 
incumbent fixed and mobile services 

Encourage FS operators to limit unwanted emissions power in 86-92 GHz 


USSIIE 


Modification and reclassification of NTIA’s recommended footnote G135 


NG16 


Update and simplify NG49 


*The current footnote number is shown for footnotes that are being re-numbered in the WRC-07 R&O or 
proposed to be renumbered in the WRC-12 Notice; the source of new footnotes is listed as FCC or NTIA. 
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APPENDIX C 


Commenters 


Comments (65 parties filed on or before February 25, 2013): 


Aerospace and Flight Test Radio Coordinating Council (AFTRCC) 
American Electric Power Company 

American Radio Relay League (ARRL), or ARRL, the national association for Amateur Radio 
American Transmission Company LLC 

Andrews, John K. 

Atkinson, Robert L. 

Bargmann, Nathan 

Berg, Lloyd 

Bethman, Robert 

Boeing Company, The 

Carpenter, Todd 

CenterPoint Energy Houston Electric, LLC 

Chester, Donald B. 

Compton, David L. 

Comsearch 

Cooper, Roger 

Courts, Steve 

Davis, John H. (Davis) 

Dayton Power and Light Company, The (includes reply comments) 
DIRECTV, LLC (DirecTV) 

Douglas, Danny 

Dubovsky, George 

Duccini, Richard 

Duncan, Thomas K. 

Entergy Services, Inc. (listed in the docket as David Fishel) 
Exelon Corporation 

Farrell, Brad 

Fitton, James M. 

Governale, Benjamin A. 

Great River Energy 

Hanlon, James T. 

Harang, Michael M. 

Hicks, Hamilton 

Hoffman, Robert G. 

Holloway, Brian 

Holmes, John R. 

Jankowiak, Patrick 

Jensen, Richard W. 

Kincaid, Michael R. (listed in the docket as Michael) 
Klemm, Jerry 

Leggett, Nickolaus E. (Leggett) 

Michener, James 

Muttillo, Anthony 

Naumann, Robert E. 

NextEra Energy, Inc. 

Olean, David C. 

Osler, William F. 

Peak, Michael L. 
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Pettit, Richard L. 

PPL Electric Utilities Corporation 

Putnam, Dale 

Reid, Glen 

Reid, Ken 

Rodenkirch, James 

Rusgrove, Jay 

Scandurra, Anthony 

Schultz, Greg 

Sheppard, Albert 

Smith, Peter G. 

Tessitore, David 

Utilities Telecom Council (UTC) 

Whedbee, James E. (Whedbee) (received on November 26, 2012 (3 filings) and November 28, 2012) 
Wormser, Owen (filed on behalf of the “The 1865 Morning Group”) 
Wright, William C., ІП 

Ziegler, Warren H. (Ziegler) 


Late-Filed Comments (3 parties first filed initial comments between February 26 and March 27, 2013): 
Howell, Laurence J. 

ITM Marine (listed in the docket as Steve Beaver) 

Klagge, Neil 


Reply Comments (11 parties filed reply comments on or before March 27, 2013): 
AFTRCC 

ARRL 

Ballinger, Perry D. 

Bunn, Hugh P. 

Davis 

Leggett 

Raab, Frederick H. 

UTC and the Edison Electric Institute 

Wasson, Craig 

Whedbee (received on December 27, 2012, and on February 15 and March 4, 2013) 
Ziegler 


Ex Parte Submissions (7 parties filed after March 27, 2013): 

AFTRCC 

Crowe, Brian (for WiMax Forum) 

DirecTV 

Leggett 

National Academy of Sciences’ Committee on Radio Frequencies (CORF) 
Whedbee (received on March 28 and 29, 2013) 

WiMax Forum 
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APPENDIX D 


Final Rules 


For the reasons discussed in the preamble, the Federal Communications Commission amends 47 C.F.R. 
parts 1, 2, 25, 27, 74, 78, 80, 87, 90, 97, and 101 as follows: 


PART 1 – PRACTICE AND PROCEDURE 


1. The authority citation for part 1 continues to read as follows: 


AUTHORITY: 15 U.S.C. 79 et seq.; 47 U.S.C. 151, 154441), 154G), 155, 157, 160, 201, 225, 227, 303, 
309, 332, 1403, 1404, 1451, 1452, and 1455. 


2. Section 1.924 is amended by revising paragraphs (e) and (f) to read as follows: 


§ 1.924 Quiet zones. 


(e) 420-450 MHz band. Applicants for pulse-ranging radiolocation systems operating in the 420-450 
MHz band along the shoreline of the conterminous United States and Alaska, and for spread spectrum 
radiolocation systems operating in the 420-435 MHz sub-band within the conterminous United States and 
Alaska, should not expect to be accommodated if their area of service is within: 


(1) Arizona, Florida, or New Mexico; 

(2) Those portions of California and Nevada that are south of latitude 37° 10' N; 
(3) That portion of Texas that is west of longitude 104° W; or 
(4) The following circular areas: 

(i) 322 kilometers (km) of 30° 30' N, 86° 30' W 

(ii) 322 km of 28221” М, 80° 43' W 

(11) 322 km of 342 09' N, 119° 11' W 

(iv) 240 km of 39208" М, 121926 W 

(у) 200 km of 31925" N, 100° 24' W 

(vi) 200 km of 32° 38" М, 83° 35 W 

(vii) 160 km of 64° 17 N, 149° 10' W 

(viii) 160 km of 48° 43" М, 97° 54' W 

(ix) 160 km of 41° 45' N, 70° 32' W. 


(f) 17.7-19.7 GHz band. The following exclusion areas and coordination areas are established to 
minimize or avoid harmful interference to Federal Government earth stations receiving in the 17.7-19.7 
GHz band: 


(1) No application seeking authority for fixed stations, under parts 74, 78, or 101 of this chapter, 
supporting the operations of Multichannel Video Programming Distributors (MVPD) in the 17.7-17.8 
GHz band or to operate in the 17.8-19.7 GHz band for any service will be accepted for filing if the 
proposed station is located within 20 km (or within 55 km if the modification application is for an outdoor 
low power operation pursuant to §101.147(1)(14) of this chapter) of Denver, CO (39° 43' №, 104° 46' W) 
or Washington, DC (38° 48' N, 76° 52' W). 


(2) Any application for a new station license to provide MVPD operations in the 17.7-17.8 GHz band 
or to operate in the 17.8-19.7 GHz band for any service, or for modification of an existing station license 
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in these bands which would change the frequency, power, emission, modulation, polarization, antenna 
height or directivity, or location of such a station, must be coordinated with the Federal Government by 
the Commission before an authorization will be issued, if the station or proposed station is located in 
whole or in part within any of the following areas: 


(i) Denver, CO area: 

(A) Between latitudes 41° 30' N and 38° 30' N and between longitudes 103° 10' W and 106° 30' W. 
(В) Between latitudes 38° 30' N and 37° 30' N and between longitudes 105° 00' W and 105° 50' W. 
(С) Between latitudes 40° 08' N and 39956" N and between longitudes 107° 00' W and 107° 15' W. 
(1) Washington, DC area: 
(A) Between latitudes 38° 40' N and 38° 10' N and between longitudes 78° 50' W and 79° 20' W. 
(В) Within 178 km of 38° 48' N, 76°52' W. 

(iii) San Miguel, CA area: 
(A) Between latitudes 34° 39' N and 34° 00' N and between longitudes 118° 52' W and 119° 24' W. 
(В) Within 200 km of 35944" N, 120° 45' W. 

(iv) Guam area: Within 100 km of 13° 35" М, 144° 51'Е. 


NOTE TO § 1.924(E): The coordinates cited in this section are specified in terms of the “North 
American Datum of 1983 (NAD 83).” 


жжжжж 


PART 2 – FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; 
GENERAL RULES AND REGULATIONS 


3. The authority citation for part 2 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted. 


4. Section 2.1 is amended by revising the definition of the following terms in paragraph (c) to 
read as follows: 


82.1 Terms and definitions. 


жжжжж 
(с) * * * 


Earth Exploration-Satellite Service. А radiocommunication service between earth stations and опе ог 
more space stations, which may include links between space stations, in which: (1) information relating to 
the characteristics of the Earth and its natural phenomena, including data relating to the state of the 
environment, is obtained from active sensors or passive sensors on Earth satellites; (2) similar information 
is collected from airborne or Earth-based platforms; (3) such information may be distributed to earth 
stations within the system concerned; and (4) platform interrogation may be included. This service may 
also include feeder links necessary for its operation. (RR) 


жжжжж 


Equivalent Isotropically Radiated Power (e.i.1.p.). Тһе product of the power supplied to the antenna 
and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain). (RR) 


5. Section 2.100 is amended to read as follows: 
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§ 2.100 International regulations in force. 


The ITU Radio Regulations, Edition of 2008, have been incorporated to the extent practicable in this 
part, except that the International Table within § 2.106 has been updated to reflect the ITU Radio 
Regulations, Edition of 2012. 


§ 2.101 Frequency and wavelength bands. 


6. Section 2.101 is amended by revising paragraph (c) to read as follows: 


FCC 15-50 


(c) In communications between administrations and the ITU, no names, symbols or abbreviations 
should be used for the various frequency bands other than those specified in this section. 


Frequency range 


Metric 


Band А Symbols (terms) (lower limit exclusive, Corresponding шеше abbreviations 

number БЕЗІН ; subdivision 
upper limit inclusive) for the bands 

4 VLF (very low frequency) 3 to 30 kHz Myriametric waves B.Mam 
5 LF (low frequency) 30 to 300 kHz Kilometric waves B.km 
6 MF (medium frequency) 300 to 3 000 kHz Hectometric waves B.hm 
7 HF (high frequency) 3 to 30 MHz Decametric waves B.dam 
8 VHF (very high frequency) 30 to 300 MHz Metric waves В.т 
9 ОНЕ (ultra high frequency) 300 to 3 000 MHz Decimetric waves B.dm 
10 SHF (super high frequency) 3 to 30 GHz Centimetric waves B.cm 
11 ЕНЕ (extremely high frequency) 30 to 300 GHz Millimetric waves B.mm 
12 300 to 3 000 GHz Decimillimetric waves 
NOTE 1: “Band М” (N = band number) extends from 0.3 х 10N Hz to 3 x 10N Hz. 
NOTE 2: Prefix: k = kilo (103), М = mega (106), G = giga (109). 


a. All pages are revised. 


b. In the list of International Footnotes, footnotes 5.53, 5.54, 5.56, 5.67B, 5.68, 5.70, 5.77, 5.82, 5.87, 
5.93, 5.98, 5.99, 5.107, 5.112, 5.114, 5.117, 5.128, 5.133, 5.140, 5.141, 5.141B, 5.142, 5.143A, 5.143B, 
5.143C, 5.143D, 5.160, 5.162, 5.162A, 5.163, 5.164, 5.165, 5.166, 5.169, 5.171, 5.178, 5.179, 5.197, 
5.197A, 5.201, 5.202, 5.211, 5.212, 5.214, 5.221, 5.231, 5.237, 5.259, 5.262, 5.274, 5.275, 5.276, 5.277, 
5.286AA, 5.288, 5.290, 5.293, 5.294, 5.296, 5.300, 5.312, 5.313A, 5.314, 5.315, 5.316, 5.316A, 5.316B, 
5.317А, 5.322, 5.323, 5.327A, 5.330, 5.331, 5.335, 5.338, 5.338A, 5.342, 5.351A, 5.352А, 5.353A, 
5.355, 5.357A, 5.359, 5.362B, 5.362C, 5.367, 5.369, 5.371, 5.381, 5.382, 5.384A, 5.387, 5.388, 5.388A, 
5.388B, 5.389A, 5.389C, 5.399, 5.410, 5.412, 5.418, 5.422, 5.428, 5.429, 5.430, 5.430A, 5.431A, 5.432B, 
5.433A, 5.439, 5.440A, 5.443B, 5.444, 5.444A, 5.444B, 5.446, 5.446A, 5.446C, 5.447, 5.447A, 5.448, 
5.450, 5.453, 5.454, 5.457B, 5.457C, 5.461B, 5.462A, 5.466, 5.468, 5.469, 5.471, 5.477, 5.481, 5.482, 
5.483, 5.494, 5.495, 5.499, 5.500, 5.501, 5.504C, 5.505, 5.508, 5.508A, 5.509A, 5.511, 5.512, 5.514, 
5.522С, 5.524, 5.536A, 5.536B, 5.526С, 5.537A, 5.542, 5.543A, 5.545, 5.546, 5.547, 5.549, 5.550, and 
5.565 are revised; footnotes 5.54A, 5.54B, 5.54C, 5.80A, 5.80B, 5.132A, 5.132B, 5.133A, 5.145A, 


7. Section 2.106, the Table of Frequency Allocations, is amended as follows: 


5.145В, 5.149А, 5.158, 5.159, 5.161A, 5.161B, 5.225A, 5.228, 5.228A, 5.228B, 5.228C, 5.228D, 5.228E, 
5.228Е, 5.312A, 5.401, 5.443AA, 5.443C, 5.443D, 5.457, 5.51 1E, 5.51 1F, 5.530A, 5.530B, 5.530C, 
5.530D, 5.532A, and 5.532B are added; and footnotes 5.72, 5.82A, 5.82B, 5.101, 5.138A, 5.139, 5.141C, 
5.143E, 5.227A, 5.272, 5.273, 5.302, 5.397, 5.400, 5.405, and 5.530 are removed. 


c. In the list of United States (US) Footnotes, footnotes US37, US48, US51, US66, US77, US78, US106, 
US203, US226, US228, US263, US265, US290, US339, US368, US388, US398, US400, and US401 are 


2 The terms are no longer shown in the ITU Radio Regulations, and thus, they should not be used in communications 
with the ITU. 
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removed; footnotes US52, US79, US85, US100, US111, US113, US139, 05145, 05156, US157, US161, 
US227, US338A, US367, US444B, US475, US476A, US482, US532, US550A, and US565 are added; апа 
footnotes US74, US334, US343, US444, US444A, and US519 are revised. 


d. In the list of non-Federal Government (NG) Footnotes, footnotes NG22, NG34, NG35, NG60, 
NG92, NG338A, and NG535 are added; and footnotes NG117, NG120, NG144, NG158, and NG167 аге 
removed. 


§ 2.106 Table of Frequency Allocations. 


The revisions and additions read as follows: 


жжжжж 
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699 
244 әрдош аипиеу 
рәхы 

094 МОПУӘЛУМОЮУЫ 
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2 әбеа 


(08) әишеүү 


(08) әишеүү 


(06) SION риел әтелин 


(06) әлі риел әтелин 
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(әосесі-онциез) э LITTALVS SISO 

QOTOT-OTOT 


ALLITELLVS-NOLLWNIAMALSGOIGVY 

NOLLVYDIAVNOIGVY WOLLNWNOYAY 
VISES 

(әоесі-онцмез) IU TELYSJNIEON 

QOTOT-OTOT 


МОПУӘІЛУМОКЮМЫ WOLLNWNOYAVY 
VISES 

(әоесі-онцмез) чи TELYSHNIEON 

9'OT9T-OT9T 


оөгепі 80251 9857 THES 
(әоесіс-оу-әоесіз) (циез-о)-әзесіз) 3 TTIALWS-NOLLVOINWNO IVa 


E'S ACIE'S THES 


V6ZE'S ABZE'G я802:< (әоесіс-о)-әоесіс) (цие-оу-әоесі) 51 TTTELLVS-NOLLYDIAVNOIOVa 


(2g) чодеиу NOLLYSIAVNOIGVa TWOLLNVNOUSIY 

OTOT-69ST 

(zg) чопеиу Ve9EG 6965 YZSE'S LSE'G OGE'G SSES РЕС УБЕ TSS THES 
(ов) auunueEW 

6 EE a GOESN S0ESN (цме--ор-әоесі5) 3 LITIALWS-STIGOW, VISE'S 98029 (циез-оу-әоесіз) э ITIALVS-SIGOW 

6SST-GEST 69ST-GEST 

TSE’S TES SEG TSE'S 1765 үсеа TSE'S 2765 THES 

әһааш [горпецоләе з0әохә ƏN 

EVE'S әкоОлІ рәхы 

рәх әјәјеѕ-иопелоюхә цея 

Әјјәјеѕ-иопелојхә YES VESE'S VISE'S 98029 

veses VISES 8802’ (циез-ор-әсесі) SLMEALVS-SIGON | (циел-орәсесі) 31 ГГЕНУ5-ГИНОЛІ 

(Циез-оуәоесіз) NOLLVYSdO SOVdS | (цие-о)-әсесіс) NOLLVHSIdO SOWdS 

GEST-OEST 

раса VESE'G TSE'S THES ES 

VEGE'G таса 0966 2965 THES 

6VE'S Aq GE'S alqo јеоппеџоләе кізохә ƏN 

Әјцәјеѕ-иореюјахә yeg әццәјеѕ-иореохә yeg 

VISE'S 98029 PPS- yeg VISES яв026 

(сө) aunuew (иџез-оз-әоедѕ) э TTIALVS-STIGOW, үутсєс 98029 (циез-оуәсесі) 31 MELYSION 

(Gz) suoeounuuoo анхы | (циез-оһ-әоесіӛ) 31 ITIALWS-SIIGOWN анхы 

PES O8ESN STESN (yves-01-s0eds) SLITIALWS-SMIEOW || (цмес-огәсес) КОШУНА SOvdS | (циен-онәоесе) NOLIWYAdO SOVdS | (циез-ор-әсесіз) NOLLVUEIO SOVdS 


GEST-GCST 


осат-агат 


OEST-GCST 


OEST-SCST 
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әс 
feonmeuoise 30ә0хә JION 88SN (ишез-ој-әоесбѕ) 

(ZZ) SUONEDIUNLLLUOD SSƏPIM CX ALITALVS-TWOIDO ө өс | 

OTZT-G69T OTZT-G69T 


6825П TIZSN ТЄЄ 


төс туса 68с'9 свега TVE'S бвса 
әјдош јеоштецоәе хізохә ƏN 


рәхы 
(ЧЦив--оһәоесіз) 
(цие-оу-әсесіб) 31 TTELLWYS-TWOIDO TONOALLAW | SLLITTALLYS-WOIDO TONOALSIN 
зам WOIDOTOXOALAN зам WOIDOTOHOALAWN 
OOLT-O69T OOZLT-O69T 
THES 


aiqo feonmeucise deox JION 
(uesz-0}-e0eds) 31 TMIALYS-WOIDDTOHOALAWN 


885г (циел-о)-әоес) 31 TTELVS-WOIDOTONORI SW анхы 
(әриоворе)) SAV TWOIDOTOXOALAWN SCV WOIDOTOHOSILAW 

G69T-SLOT O69T-GZOT 

ZIESN ТТЕ5П TES Z9ESN TIZSN THES VO8E'SG 36/89 d6ZE'S ТС 
g6ze'S YTSE'S (әоесіз-онциең) SLITEALYS-STIGON 

JION 

әһаош (цие-оҙ-әоесіз) 31 TTIALWS-WOIDO TOHOALAWN 

feonmeuaise кізохә IION анхн 
(гг) SUONEDIUNLLLUOD <<әрілл анхы еда әгә өнө; ө= ПЕ | 
GLOT-OLOT G/9T-OL9T GLOT-OLOT 

СРЕГ 66SN THES 36/89 аЛ: TVE'S АН 


YSN ЛЛЮМОЧІЅУ ОЮМЫ 
(әриоѕојрел) ау TWWOIDDTOXOALSWN 
0/97-Р'899Т 


сРЄЅП таса ТРЕ 


(zg) попелу ANONOHXLSY ОЮУЧ 
(GZ) suore UNUU MIPS O8ESN 6OESN goesn (әсесі-о)циез) 3 LITTALWS-STIGOW, 
9'099Т-099Т 
(2g) чодеиу 9/69 TSE'S TVE'S 
(ов) әмпиеуі 
(Gz) suono әшетев | O8ESN STESN 6OESN 80ESN (evedS-o}-UES) SLITIALWS-SIEGON 


O99T-S'9ZOT 


NNONOUILSV OVH 
ов/еч 96/9 VTSE'G (әсесіз-онциені)) SLITIALVS STIGOWN 
aiqo feonmeucise 1ds0xe 380 

анхы 

зам WOIDOTOHOALAWN 

0/9Т-Ӯ'899Т 

96/65 6/89 THES 6РГа 

әјаош [готецоләе кіәохә ƏN 

рәхы 

(әлзеа) HOY VSH SOVdS 

ANONOHLSY OYJ 

оба 96/89 VISE'G (әсесі-онциез) = ITTALVS-SIGOW 
V'899T-899T 

VELESG 6/65 THES 6YT'S 

әјдош jeonreucise ydeoxe QAN 

рәхы 

(әлѕѕеа) HOMVASSY SOVdS 

AWONOHULSY OVH 

899T-G'099T 

VOLES VEIE'S (6656 TSE'S THES ӨРТ 

AWONOHULSY OYJ 

VISE'S (әоесі-онциез) э ТЕШУ5-ГІНОЛІ 

(21024102214 

9/65 9/69 DLE'S МСОЄ О 6066 VLSE'G SSES (665 VESES T'S THES 


VISE'S (әоесі-онциез) 3 LITIALVS STIGOW 
O99T-G'9ZOT 


әјае fesepe4-Uon әјде Jepa әде g чобәнң age. 2 чобән әреі T иобән 


(S)ued ә DOA age SS рәниг 


age еиодешәц| 


Ge әбеа GHN) ZHN OTTZ-G'9z9T 


ѕиоцеооју Aouenbay Jo әре. 
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ос әбеа ZVESN 9vESN гвеа 
ZZZSN ZESN OGSN 26Е'9 


(әсесів-оу-әсесіз) (әлесЄ5-о1-циез) 


Houvassy SovdS (әоесіс-оу-әсесіб) (әсесіз-онциез) HONVASSY SOvdS 
(стот) иоюввшемелі AL есл (әсесів-оу-әсесіз) (әсесіс-о)-цмені) tes IION 
(82) Лер лі әюео ALLITIELLVS-NOLLWHO 1x4 HLA анхы 
pz) (әсесів-о)-әсесіз) (әсесів-о)-циен) (әсесіс-о)-әзесіб) (әсесіз-онциез) 31 ITIALWS-NOLLVYO 1dx4 HLAVA 
Supseopeoig Алерату AL (egeds-0}-89eds) (әсесі-онциез) NOLLVYSdO SOVdS 
отт2-<202 
8864 36869 26865 S8E'S 8855 
(әсесі-онцмен)) 

SLITELVS SION, 
9889 УВВ TION Ease) aSse'S VB8E'S TION 
(ZZ) SUONEDIUNLLLUOD SSƏ PIM Œ@XH aaxH aaxH 
(GZ) SUOMEDIUNLULUOD JIES SZOZ-OTOZ 402-0104 6е02-0Т02 


A68E'S 86865 VE8E'G 88EG 
VISES (әсесі-онцме) -іГГЕНУ5--ГИНОЛІ 


анхы 
O86T-OL6T 
88-5 88-5 88-5 
(TOT) әлемооуц рәхы 
UZ) воцеэмаишоо <вәріул (өзесіз-онцмен) SOPS- 
(ўс) =иодеоипицюо 9889 VESE'S -ГПИНОЛІ 9889 VESE'S -ГИНОЛІ 9889 Y88E'S TION 
22 puos анхы анхы азхы 
OZ6T-OE6T OZ6T-OE6T OZ6T-OE6T 


(ст) ѕәоиәа H 
8869 LEG 9869 989 ТЕ бӯТ9 


суе (әсесс-онциен) 
NOLLWYadO SOWdS 
O8ZT-TOLT 
G8ESN BZESN TESN ТРЕ 


нввса V88E'S vrees FTIIGON 


анхын 

TOLT-OTLT O€6T-OTZT 

TES у8еа ТРЕ 6829 THES 6826 
әдош [еоппецозәе здәохә JIIEON 

(ues-0}-e0eds) әтдош feonmeuoise кіәохә STIGOW 

ALITELLVS- WOO TOXOA LAWN (иџез-оз-әоебѕ) 31 TELLS“ TWOIDO TOHOALAN 


СЕНХІН азхы 
OTZT-OOZT OTZT-OOZT 
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(46) орен napu 
(2) suomesiunLuLuOD, 
в<әрыуд 


(26) орен napu 


Z6SN 

лә шу 

КОШУООЛОКУЧ 

әјаош [горпеиоләе кіәохә JION 


Сето 2651 


ләшү иоцеооюрем 


МОНУЭОЛОСМЫ пә 
vrages JION УРЗЕ'9 JION 
а-хы а-хы 
овғс-00ес овғс-00еС 


(Gz) suomeoiunLULUOD 
PPS 


(q eg-0}e2ds) 
(әоесі deep) HOXVaS JH SOvVdS 
002-0622 


(тот) әлемоюиү рәхы 
(ZZ) ѕиопеаипииоо 
Е-2 27/0 


(сс) AION этапа 


(Әмеа ƏNY ООЗ 


(иџез-оз-әоефѕ) HOYVWASSY SOvdS 
төсе Qee рәииеш јо Bugs збіу 
Бшрпрхә зла “‹дәшәјәј feanmeuosee 
бирпри Auo зцбіѕ-уо-әці) J TION 
(Kuo зцбѕ-уо-әц) азхн 


(ииез-оз-әоедѕ) моцучЭаО SOVdS 
0622-0022 


00с2-02т2 


(9276218! 
оете-отте 


әре јеләрә--иом әре feeped 


әре SATIS POUN 


22242) 


я88='9 уөвеа ATIGON 
азхн 
OLTZ-02TS 


adel = uoy 


(циез-о-әзесі) (coeds deep) HOUVASSY SOVdS 
әүдош [еоппецоәе dəx IION 

анхы 

OOEZ-06ZZ 

Z6E'S 


(@oeds-0}-soeds) (цие--о)-әсесіб) HOYV ISIH JOYAS 

Т6Е'9 JION 

анхы 

(eaeds-0}-e0eds) (циез-о)-әесіб) 3 TELLS -NOLLVHO 1dX4 нича 
(e0eds-0}-e0edS) (циез-о)-әсесі) NOLLVYSdO SOVdS 

0622-0022 

3689 6865 8865 

VTSE'S (циел-о)р-әсесі) 31 MELYSION 


әде 2 чобән 


JION 
анхы 
O0ZZ-OLTZ 
H68E"S 26865 8865 8865 
(циез-оҙ-әосесіз) 31 ГТЕНУ6-ГИНОЛІ 
JION 
анхы 
о/л2-сөтг 
8865 


(Циез-оуәоесіб) ayyjares-9IGQV\ 


988='9 V88E'S JION 988='9 УВЕ JION 


азхн азхн 
O9TZ-O2TZ о/т<-ог11 
вв“ 


(әсесіс-онциезҙ (әсесіс deep) HOYVIS JH SOVdS 
88865 VB8E'S TION 
анхы 
OZTZ-OTTZ 
әде T чобән 

age Puopewaul 


Ze әбеа 


GHN) ZHN <еврг-отт2 


ѕиоцеооју /омәпрән o әде! 


4322 


ЗЕ Әбеді 
(TOT) әлемотоіу| рәх 
(06) alqo риет aerud 
QZ) бицѕеореоа 
Алерт AL 
(вт) мәшатбз WSI 


(26) орен тпәецу 
(өт) зшәшатЫя WSI 


(76) орен ләә 


(Ge) орен jeuosied 


сә чопехооіреч 
овғс-/Т7С 


обға VEE'G евеа 28с9 ояга 


сто ояга 


2ТӮа-00Ӯ 


(26) ореч napu 
(Ge) орен jeuosied 
(2g) uoneny 


(96) o1pey үеиО5ләд 
(zg) попелу 


(2Z) з5иоцелигщшог) 
SSƏJPIM 


Zo чопехооіреч 
OOTSN aliqqan 


(GZ) suomesiunLULUOD, 
ӘцјәјеЅ 


(ZZ) SuomeoiunLULUOD 
5ѕӘЈӘЈу 


00750 ƏAqAN 
рәхы 
OZEZ-OLEZ 


OST'S 


иодеооюреч 
JION 


Cx 


252217446215 
S6€'S свса OST'S 
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(с) suomeo 
-IUMLULUOD <зәріуд 


(әліееі) цолеәѕә әсесіс 
Ашокодве орен 

(@nssed) әјцјеѕ-иопезојдхә yeg 
әтюош eogneuoe здәохә JIIEON 
gozsn Сихы 

0692-<592 

6еса 


әјдаш [горлецоләе Ideo% FION 
9085 XH 

GG9Z-00SZ 

ТӨМ 

T6ESN 6TESN ТРГ 20ғ< OST'S 


в6еа (цие--о-әоесв) 417 


(әлѕѕеа) цолвәвәл soeds 
Ggesn Ашокодве орен 
(әлівесі) әјәтеѕ-иопеюіхә YER 

069-9992, 
90051 беса 


одус 9809 6VT'S 


(әліѕѕеа) цолеәѕә әсесее 

Ашокодве орем 

(әліѕѕесі) әјәјеѕ-иопезојахә yeg 

өтс етуа аШтТЕНУб-ОМИвуООУОНА 
үу?вє әјдош feonmeuoise кіәохә MION 
ата (әоесе-онциез) SLITALVS-daxXu 
отус анхы 

092-9992 

оята Я8Тӯ' ҮТҮ ВТР 

а/тға олу алға УТУ веса 


OTS ЕТ/ 8 ALITIALVS ONLSWOdvoud 
VPBE'S BIIGOW јгоппецоләе кізохә TION 
отус аняхы 

992-992 


үсте РТРС ЕОР 
отр“ ETS ALITIALVSSNUSVOdVOUd 
МУЗЕЕ alqo feonmeuoise deve JION 
атуға (цие-орәсес) 31 IMALWS-daxX 
отв аахыш 
992-092 
УСТУ 70/6 

WII'S РТУ /0/5 VISE'S 
(имеч-оз-әоефѕ) 31 ГГТЕНУ6-ГПИНОЛІ 
VPBE'S ә)дош јеорпецозәе dex FION 
атуға (цие-орәсес) 31 ITMALVS-daxX 
отус анхы 
0292-0092 
сов тоўо OST'S 


980с9 бӯт'а 

(әліѕѕеа) цолеәѕә aaeds 
Ашокодве орен 

(әлѕѕеа) әјәлеѕ-иопелојахә yeg 


әјдош [еодпецоәе ewe FION 
ств (цие-о)-әсес) 

(әсесі-оциез) = ITIALWS-Cax 

отра азхн 

0196-9992 

Ostr’s 

вөТ/< а/ту О/ТУб GEE'S 


от“ ЕТР'9 
SLLITIALVS- DNUSVoavoud 
VP8E'G әюош 
feonreuoise }әохә -ПИНОЛІ 
ста (Чиеч-о-әоесѕ) 
=штЕцу<-сыхн 
отус аняхы 
SSZ- 
РОР'9 
ҮРЕ algo 
Георпецоләе }әохә -ПИНОЛІ 
ата (eg 
-oy-e0edSs) 31 I TALWS-daxt 
отус анхы 
OZSZ-00SZ 
2064 OST'S 


сус өртга 


(әлісеесі) цолеәѕә әсесіс 
Auouonse орен 
(enssed) 
әшәтевюпеюүхә yeg 
это єтсє яв024 
ALITELVS SNLLSvoavoua 
vrages әрдош 
feopmeuoise deox ЭО 
otrs анхы 
0192-5992, 
Овтус 98779 а/Ту5 
оғ 2176 бес 


ота ЄТСЄ 
ALITIALVS- ОМИБУОСМОНЯ 
уғеса әш 
feonmeuoise хәохә JION 
оту“ ачхыч 
<692-0262 
ГАВ Д] 


ҮРЕ әјаош 
јеопптецоләе }0әохә JION 
otrs аяхы 

09-009 

20/4 ТОР 6689 OST'S 


(22) suomeo 1815 МОШУМИЧа13аоюуч 
“IUNLULUD SSAIM ogesn ea 
(сг) ѕиоцео -o}-e0edS) 31 TMALWS-STISGOW 
-ипщшшог) HIS | әаош feonreuo.ee deox JION 
uaudni V86E"G коцеооореч 
кы а Е. gees (чиез-о-әоесѕ) в6ега (чиез-оз-әоедѕ) 31 гт181уЅ 86'S 
ЖЕНЕ ета өтт ALLITTALLVS-NOLLWNIAMELLSICIOIGVa -NOLLVNIARELLEICOICVY | (yues-o1-s0eds) 31 TELLS 
gees МОЦУООЛОКУЧ МОЦУООЛОКУЧ -NOLLVNIAMALSIGOIGV 
в6е-< (цие-орәоес) SIN (Цие-о-әсесіб) 31 TELLS VISE'S VTSE'G (циез-о)-әсесіс) VI'S (циеч-оу-әосесіб) 
(сг) suomeo =BLVS-NOLLYNIARELLSCGOIaval МОПУМІЛМИЗСОКУЫ (цие-оу-әсесіз) 31 ГГЕНУ5--ПИЕОЛІ ЭТО ІГТЕНУ5-ГПНОЙІ 
UNUU әщјӘје5 ogesn (ea T6ESN ogesn 6TESN ea =н ПИНОЛІ TION 
(вт) uaudnba WSI -o}-s0eds) 31 IMALWS-STIGOW -oye0eds) SLI TELVS-STIGOW анхы анхы анхы 
<6у2-“еве 0092-9 8р2 0092-< ЕВР 0092-< ЕВР 0092-<ЕВӯЕ 
ƏQL еюрә-чом| әсе PAH age е иобәу aide 2 иобәч әде T иобән 
(Sued әры DOs әкет SATIS PAUN әке јеиоцешәјці 
бе бесі GHSHHN) ZHN 00SE-S'E8vz ѕиодеоојму Aouenbe4 о әде. 
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Ov Әбеді тера 
СРЕГ 2826 усер 26/6 BC'S 2824 
ееіға мопеооцорен есӯ'а копеоороірен копеооорен 
gers SION утерга әрдолі VOEP’G SIO 
әү жәлелк/ (циен-оҙ-әоесів) 
(циез-о)-әсесі) = ГПЕНУОСНХЫ (циез-оһ-әоесі) 31 TIALS" -ШГТЕНУ5-СЕИХІН 
анхы анхы анхы 
ООСЄ-ООРЄ ООСЕ-ООРЄ (902250042 
ба/< 6bT'S 6ўТ © ос/< 627< бг 
SIIGON 
(26) орен тәам рәхы 
(ов) 80TSN чоцеооцорен ләшү INTEL 
ƏN риет әјелцај Inou ZƏ 80TSN NOLIWOOTOIdVY NOLLWOOTO IOV NOLLWOOTOIGva NOLLWOOTOIOVa 
(9022400 52 ООРЄ-ООЄЄ ООРЄ-ООБЄ ООРЄ-ООЄЄ 
 е5п 2/4 6YT'S 
иоцеоооірен (әлдое) цолеәѕә әсесіс 
(06) (әлдое) цолеәѕәл әоеф5 | (әлдое) әшјәеѕ-иопеююхә yeg (әлдое) әціәдеѕ-иоцелојахә yeg 
әһаоуү PUT ATAU (әлдое) әцртев-иоце.о(іхә yeg 659 МОПУООЛОЮКМЫ МОПЦУООЛОКМЫ 
ООЕЄ-ООТЄ ООЄЄ-ООТЄ ООЕЄ-ООТЄ 
отебп 7275 STESN PSN 72/4 2206 62/6 
(06) 
ƏN рмет OPALA bySN иоцесоорен| МОШУӘЛУМОЮУМЫ INL HYN 9274 МОПУӘЛУМОКЮМЫ 
(08) әипиеүү NOLLYOIVNOICVa ALLIEN 969 VrZr'S NOLLWOOTOIGVa Vizy’ NOLLVOOTOINVYE 
OOTE-006Z 007-0062 OOTE-006Z 
8Т5П 2/5 STD сау vers Ера 
со коцеооорен 
8ISN 1689 NOLLWD 
IAVNO ICV ТУШУМО коцеооорен 
(zg) uoeny SCN WOISOTOXOALAWN LEEG МОЦУОИУМОКУЧ WOLLNVNOYSVY 
0062-0022 0062-00/2 0062-0022 
vesn 22у OVE'S 
(әлѕѕеа) HOH VSH SOVdS (әл520) HOMWASSY SOVdS 
YLSN ANONOHLSY OVH ANONOULSY ОКУУ 
(әлѕѕеа) 31 ГЕУ ЗМОЦУЖОЛОХ HLAVA (әлѕѕеа) 31 TTELLWS-NOLLVO 1dxS HLA 
0022-0692 00/2-0692 
5252! gozsn 6С 6РТ © 21/5 6?Г6 
(@nIssed) цолеәѕә әсесіс (enissed) цолеәѕәл әсесіс 
Auouojse орен Auouojse орен (әлізесі) цолеәсәл әсесіс 
(әлізесі) әјәеѕ-иоцелојахә yeg (әлевесі) әјәјеѕ-иоцелоюіхә циен Кюкодве орен 
бтӯ'а утеса УРЗЕС (әлісзесі) 


(әсесі-онциез) = ГТЕНУ5--ГИНОЛІ 
у%8еа aqo [еоппецоләе dave JION 
ату (әсесі-онцмез) SLITMALWS-daxXH 
отус аняхы 

0692-0/92 


AIGA jeonreuoise 30әохә STG әшәтев-юлеюрхә ULES 


ата ggoz's (циеч-оу-әсесіс) ууга әда 
(әлес5-о1-циез) 31 ITALWS-CSxX feoneuaise deox STIEOW 
отус анхы оту“ анхы 
0692-0/92 0692-0292 


4325 


(АОБ) arqon 
риет QƏS Md 


әһдош геогутецоләе 3090хә JIIION 
анхы 

0009-066ӯ 

eS 609 ӨРТ 


Жіюкодве орен 
сгіга Vors JION 
XH 

0667-0087 

уорға -ПІНОЛІ 


Ty's (цие-орәсесіз) 31 MELWS-daxXH 


анхы 
О0ВӮ-ОО9Р 
МОЁ JION 
анхы 
(89240044 
Orr's бЕр 
(2g) поцеиу 8€7'S NOLLYSIAVNOIGVY WOLLNYNOUSIY 
OOrr-00Z7 

(TOT) әлемоләуү рәхы әјсош јеоптецоәе }0әохә JION 

(сг) ѕиопеэюпииюо (циез-о)-әсесі) 31 TALS" 

IPES анхы 

ООСУ-ОО/Є 

әаош [еорпецоәе dəx JION 
G8TON 69TON 
(циез-орәзесі) 31 TTIALWS-GaxX 
OOZE-0S9E 
веуеп GveSN ZOTSN SOTSN 
әјаош |еоппеколәе жәохә IION ЄЄЎ`Є моцеоорірен ДО 
(96) риеореомң suaz} 9750 ZOTSN SIIGOLU feonrmeuouse ydeoxe TISON (циез-оуәоесі) 
(GZ) suomedIUNLULUOD (циез-орәоесі) 31 TTIALWS-CaxX (yyes-0}-20edS) 31 ITIALVS-CSX ALMALvS-daxl4 
БИЕ; сч анхы 
0027-009Е 
оттә (peseq-puno.6) 
БЄЎ'с цопеоојюрен 
(96) риедреоза SUSZAID əjqou 
feonneuaise ydeoxe JION 
әһдош peonreuoise deox JION (Yeg-0}-e0eds) 

(иџез-оз-әоедѕ) 31 TIALWS-CSXH =шт=шу<-саахы 

(06) әс риел SPANIA ax 
(922240022 (92224002 002€-00SE (әбесі snonmaid әә5) 
OOOO o e) энеге побы эне гчобән экеп тобон 

(Sued әры ооч әкел SƏS рәниг әке ецоцешәз1ц| 

ту әбеа GHS) ZHN 09Ӯ9-009= suomeso}yy AuanbaH Jo AL 
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гу әбеа 


(06) SIAN риет әелиа нө уа (әлдое) әјәеѕ-иопеоюхә циен 
(zg) кюцеуу | бс МОПУӘІЛМУМОЮМЕ TWOLLNVNOYSVY 


(әлцое) цәлеәзәл әсесіс 
чореоојюреч 
(әлпое) әщәјеѕ-иопезојахә yeg 


(06) SIAN риел әелиа иореооюреч 
(ат) ѕәоләа AH (әлдое) әщәлеѕ-иоцезоюіхә YER 
9929-0929 


(zg) иопеиу 
(GZ) вхоцдеомгимоо | 9261 NOLLWDIAVNOIGVY "МӘШПІММОЫ-КУ 
БАШ 22) РРЕЅГ 


(ат) ssoned чы || чу (әоесе-онцмез) ч ITMALVS-GaxXH 
OSZS-OSTS 


(zg) uoneny 


(GZ) suopestUNLULUOD 09251 NOLLYDIANVNOIGVa TWOLLNVWNOYSY 
SIPS ЯРРРЅП TITSN -ПІНОЛІ ЛУОШТУМОЫНУ 


ней/< (e9eds-o}-s0eds) (цие-орәоес) 31 TTELLVS-NOLLYOIAVNOIOVY 
OSN МОПУӘІЛУМОКСМЫ TWOLLNWNOUEIY 


(eoeds-01- ea) = TELLVS-NOLLYWOIAWNOIGVYL 
(zg) uoneny OSN МОПУӘІЛУМОЮМЫ WOLLNYNOYAY 


Ова (eM) HONVASSY SOVdS 

67'S МОПУӘІЛУМОЮУЫ TWOLLNVNOYSV 
ав//“ NOLLWOOTOIGVY 

ява xæ) SLIT ELLVS-NOLLVHO1dxS HIYA 
O9vG-0SES 

v8br'S Өр/6 а/7/6 

(әлдое) HONVASSY SOVdS 

МОПУООЮЮУЫ 

үру у9 уа әһаош [еодтецозәе ујәохә ION 
(әлгре) S.LITELLVS-NOLLVHO IDA HLA 
OSES-GSZS 

м8 6 ВГС ALbY'S 

суўув HOUVASSY SOVdS 

NOLLWOOTOIVa 

AL'S м9 уа әш [еодпецоләе deve MION 
(әліге) SLITELLYS-NOLLVYO 1dXSI HIV 
9929-0929 

DL'S Я/ӮР9 2/6 ООРУ ӘРГӘ 
МОЦУОИУМОКУЧ TWOLLNWNOYSY 

ЯОРР'9 МӘС ә)дош jeonneuaise deve TION 
у/уіга (әоесе-онциез) SL TELWS-daxXH 
OSZS-OSTS 

УРО brs 


МОПУӘІЛУМОЮМЫ TWOLLNWNOYSY 
Vverr's (Ч) SLITALVS STIGON TWOLLNYNOYAY 
Яс -ПІНОЛІ WOLLNVNOYSV 

OSTS-T60S 

РРР 


МОПУӘІЛУМОКМЫ ТӘӘШПММОЫНУ 
aeres (Ч) SLITIALVS STIEOW WOLLNYNOYAY 
S€rr’S (Ч) IION WOLLNVNOYSY 

15292862021 


gerra agsze’g (әсесі-орәсесіз) (циез-о)-әсесіз) = TTELLVS-NOLLVOIAWNOICVa 
МОПНУӘІЛУМОКЮМЫ TYOLNYNOJIY 

Vverr’'s (Ч) ALITIALVYS-STIGOWN ТУӘШІММОНЗУ 

Q€0S-OTOS 


(әоесі-онциез) SUM TALLVS-NOLLVOIAWNOIGVa 
NOLLWSDINVNOIGVa TWOLLNWNOYSIY 

УУЕРР'9 (Ч) ALITELVS-STIGON TWOLLNYNOYAY 
OTOS-000S 
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аға саға оята 


оға аға сауа Таға (ага 


(ues -0}-e0eds) әшцәтев-іләтеку 


(06) әс риел әелиа 


(06) әпаал риет OPALA 


(иџез-оз-әоесѕ) әујәјеѕ-пәешу ANTONY 
(Цие-оһәоесіз) әнцәтез-пәдецу Inou NOLLYOOTOIQY®H 
Jnopuy NOLLWOOTOICvY | (әзесі-онцмез)) -.ГГЕНУ5-СОНХЫ 
(922286222) (922286222) (922286222) 
2825 OST'S сара есу< 0675 Эсу'с <6у6 Sr’ ТОР 0575 
жәтеік/ 
ANSTEUNY NOLLWOOTOIOVal 
NOLLWOOTOIOVa | (e9eds-o;- Yves) LM ELYS-A3XH 
0Е89-92/9 0Е89-92/9 
дауа үсу ЕСУ ТОРО 2826 
(әсесі deep) цәлеәвәл әсесіс 
(76) орен пәешу napu 
(вт) quewdinb> WSI NOLLWOOTOICval 
(ат) ssoned JH Jnopuy 29 МОНУООЛЮОКМЫ 06/5 уру aqo јеоппецоләе deve NION 
085-0596 969-0999 919-0999 
0551 2575 ТЕТО OSSN 25/6 256 тоўо 056 
9957 NOLLYDIAVNOIGVY INLLIHYN |S9SN МОПУӘІУМОКТУ ЗІЛІ РУМА 
МОПУООЛОЮУЫ 999 МОПУООЮЮУЫ 
SAV WOO TONOSILAN Salv WOIDOTOHOSILAWN 


0595-0096 
ossn 


S9SN NOLLYOIAWNOIOVe INLIHYN 
МОШУЭСЛОКАУЧ 

0096-0/99 

ossn 


(әлдое) цәлеәсәл əæds 

(әлдое) әцрлев-юпеюріхә yeg 
9957 NOLLVSIAVNOIGVY SILL 
NOLLWOOTOIdVY 

OLSS-0L0S 

б/б ЯВУ 


(ов) aunen 
(ат) seoned JH 


(әлдое) цолеәсәл әсесіс 
цопеооюіреч 

(әлпое) әуәјеѕ-иопеоюіхә YES 
9997 68 МОПУӘІЛУМОКМЫ 


(zg) uoneny 
(ов) аипиеуү 


NOLLYSOIAVNO Va ІЛІП МЛ 
воаға МОЦУ2ОЮКУЧ 


уовға үоўӯ'с alqo [гоптеџоәе dex ION 


О999-0ғас 
тсс OS'S ӨӨС 

(әлдое) HONVASSY SOVdS 
МОПУӘІЛУМОКМЫ SILL 
goss МОПУООЛОЮУЫ 


VOSP'S уои” alqo feonneuaise 30ә0хә STIEOW 
(әлгре) S.LITELLVS-NOLLVHO TA HIHA 


OLSS-0L0S 
221 


(әлдое) HOYAS TH SOVdS 
67'S МОПУӘІЛУМОКЮУЫ 
АӢВРУ'9 NOLLWOOTOIGVe 


mæ) SLITTELLVS-NOLLVYO 1dXS НУ 


OLVS-090S OLVS-090S OLVS-090S 
(Sued әге DOA aie. зәуде PUN age. [ецоцешә1ц| 
Еу ed GHS) ZHN <т/-Оора <шюцеооцм AuanbaH Jo age. 
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ту әбеа 


(ст) ѕәоиәа JH 


(вл) еры AL aged 
(ч) Атецьтту 35еореоа AL 
(ст) seoned УЧ 


(вл) Аер лі AO 

(чу) /лецхту 35еореоа AL 
(GZ) SUOMEDIUNLULUOD BPPS 
(ст) seoned JH 


(тот) NeMoN рәх 
(GZ) SUOMESIUNLLLUOD JIPS 
(ат) soned -4 


(тот) әлемолоуү рәхы 

(вл) еры AL aged 

(чу) Lexy ҙвеорео AL 
(GZ) SUOMESIUNLLLUCD әщәјеѕ 
(ат) ssoned JH 


все 
TLTON =н 


8TTON анхы 
ас1/-а/0/ 


нөзуа уөсіуа өзара 


Т/ТӨМ NION 
ZZTON (әоесі-онциезі)) -1ГТЕНУС-ОНХЫН 
8ITON анхы 
GLOL-GZOL 

ЧӨӨ О \УӨСЎ О 86/6 


TZTƏN -ГИНОЛІ 
т/га (цие-оуәсесі) 

(eoeds-o}- Yves) 31 гтЕиуѕЅ-азхн 

SITON анхы 

920/-9/89 

98579 YSS ears 


тус (циез-оһ-әсесіс) 
(әоесі-онцмиен) 31 гтЕ0уѕЅ-азхн 
анхы 
G/89-0029 
ZvESN 86/6 


(әсесі-о-циез) = TELLS -daxXi4 
анхн 

00/9-<2<9 

85/6 ОРУС 


JION 
(әоесі-онциез) LM ELYS-C3XH 
999-929 


баға ваға 


ЕШ ө. | 
cx 
арт/-а/0/ 


(TOT) NeMoN рәх 
(GZ) suo eono JIPS 
(ат) seoned 34 


(76) орен лпәешу 
(G6) орен еиоѕәа 
(06) SIAN риел әелиа 


T8TON 
(әсесі-о-циез) = TELLS -daxi4 
анхы 
979-8269 


JNO TEULNY 
O9STON чн 


(вт) quewdinbS WS! | сӯе (e9eds-o;- Yves) ч гт=шус<-сахїч 


SC6S-0S8S 


аре ОСТ 


оваға 989? С \МӨСЎ С ӨӨС 


IION 
тӯӯ'9 (цие--оу-әсесь) (әсесів-онциез) SLIMALWS-daxXt 
анхы 

</0/-00/9 

85/5 ОРГ 6/Г5 


О/9р'9 SIIGON 

я/аға у/су'с (әсесі-онциец) LMT ALYS-A3XH 

28/4 анхы 

0029-SZ6S 

OST'S OST'S 
иопезоюреч 
әтек 
JION 

(әсесі-онциен) ЕШ ө] 

=шт}цу<-асаыахыч | (Eedse) = TEALLVS-daxXH 

анхы анхы 

969-0589 969-0589 
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0062-0582 
alors әһдош peonreuoise (әохә STIEOW 
(иџез-оз-әоефѕ) 31 TTELLWS-TVWOIDO TOHOSLAN ято/< (yves-o}-e0eds) 31 ITTMALVS-WOIDO TONOALAWN 
анхы анхы 
098/-09// 0062-0922 
тә 
(иџез-оз-әоесѕ) S-AN aliqao [еоптеџоәе Idex IION 
(цие-о)-әоесіб) 1M ALYS-AIXH (циен-оу-әсесі) 31 ГПЕНУ5-СИХЫ 
анхы анхы 
0922-0992 09/2 -099/ 
ZTTS #079 торс 
(чиез-о1-әзесБ) әуіәеѕ-әһаау\ү 
(циез-о:-әзес5) әдаш feopmeuoise deox ЭГО 
ALITELYS-WOIDOTOXOALAN (цие-о)-әзесіб) 31 TELYS- DOTON 
(Gues-0}-e0eds) 31 MALWS-CSxX (Guez-oy-eceds) 31 TALWS-CSXH 
анхы анхы 
099/ -09Ӯ/ 099/ -09Ӯ/ 
ZITO тоға 
(иџез-оз-әоесѕ) әуіәеѕ-әаау\ү әјдаш [еорпецоләе Ideo% FION 
(циез-о)-әсесі) ч гтЕиуѕЅ-азхн (циез-оуәсесіз) 31 TIALWS-CSxX 
анхы анхы 
OSbZ-O0EL OSbZ-00EL 
ZITO тоға 
рәхн =н 
(цие-о)-әоесіб) 31 ГГЕУ5--ПИЕОЛІ (цие-оҙ-әосесіз) ч ГПЕНУ5-СНХЫ 
(циез-о)-әзесі) 31 ГГЕНУ<-СНХЫН анхы 
SZO8-0SZL OOEL-0SZ2 00=/-062/ 
89Р'9 өсу 89Р'9 
JION 
анхы анхы 
OGZL-SETL OSZ/-SETL OGZL-SETL 
2925 85/5 бағ 86/5 
vETD 89ӯ'9 
есте (әсесі-орциез) HOMVSSSY SOVdS 
анхы 
GETL-OBTL 
ОТТО 85/5 
z9zSN (әсесі-онциен) оо (әоедѕ-оз-циея) HOUVASSY SOVdS 
(әсесі deep) HONVASSY SOVdS JION 
(GT) seoned JH аяхн анхы 
GECL-GPTL O6TL-GPTL GECL-SPTL 
SEEL REPO эбеп Rapes aereu]  әкеггозбе| әккі T ufe 
(Sued әры DOA әке SƏS PAUN aide үеиоцешәи| 


GHS) ZHN Ос98-сЁТ/. ѕиоцеоој Aouanbay ЈО ӘДЕ. 
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ор әбеа 


иопедоюіреч 
(әлдое) әщіәтеѕ-иопезојахә yeg 


(әлдое) HOX VS JH SOVdS 
6S9 МОПУООЛОЮМЫ 
(әлгре) 31 TELLWS-NOLIVWYHO 10A HLAVA 


v697'S 69'S 8917'S 


(әлгре) HONVASSY SOVdS 
NOLLWOOTOINVa 
(әлдое) 3 TTELLVS-NOLLVWHO 190A HLAV 


(922280221 0998-0998 0998-0998 
69'S 89/6 
(06) arqon риел aerud иопеооюреч 699 МОПУООЛОЮКМЫ МОЦУООЛОКУЧ 
0698-0098 0958-0098 0988-0058 
(циез-оҙ-әсесі) HONVASSY SOvdS 
(Цие-оһәоесіз) HOHISH SOvdS анхы 
(90228021421 (90224602142) дос << (циез-оу-әсесіз) HOYVISIY JOYAS 
(имеч-оз-әоесіѕ)(әоесѕ deep) HOMVASSY JOYAS әрдош feonmeudise 30әохә JION 
(чшез-оз-әоесѕ)(әоес дәәр) цолеәѕә әсесіс aax анхы 
Ос/8-ОО8 098-008 0088-0078 
89251 ZTTS 89251 ТАА 
(ѕиоѕѕшѕиед әшосше OU) 
(әоесіѕ-ој-циея) IPPS- 
(әсесіс-онциен) а1гп81уѕЅ-аЗхы ЭР TIGON 
сах (әоесіс-оциез) -1ГТЕНУ5-СИХЫ 
(циен-оз-әоесів) XH 
SLLITELLVS-NOLLVHO1dxS HLAVA (Цие-оҙ-әоесіз) 31 TTELLWS-NOLLVXHO 1d HLAVA 
оо/8-ст2в 00Ӯ8-6т28 
ТӨ YOTO 89257 уг9/4 
(вковзиөуед әшюсше Ou) 
(әоесі-онцмен)) әшцетев-әколі 
(әсесіз-онциен) 
ALITIALVS-WOIDOTOXOALSWN еу“ TIGON 
(әсесі-онциез) LM ELYS-CIXH (әсесі-онцмез) 1U TIEALYS -MODON 
анхы (әсесі-онциез) 31 гта1уѕ-азхы 
(циен-оз-әоесів) ахы 
SLITELLVS-NOLLVXHO 16x HLA (циен-оуәсесі) 31 TTELLVS-NOLLVYO TA HLAVA 
GTZ8-GLT8 атгв-</18 
ТӘ 89291 29/6 
(ѕиоѕѕц:ѕиед әиюсие ои) 
(әоесі-онциен) әуіәеѕ-әһаауү сора TION 
(әоефѕ-орцџея) SLM ALWS-Cax (әсесі-онцмен) -ГГЕНУ5-СЕХЫ 
анхы анхы 
(циез-о)-әсесіз) 31 TELLS -NOLLVHO 1X4 НІНУН (циез-огәоесБ) 31 TTELLYS-NOLLVHO 1dxS] HLAV 
00v8-SZ08 G/T8-SZO8 GLT8-GZO8 
ZTTD тоға 
рәхн = 
(әоеаѕ-орцуџея) 31 ГТЕНУ5--ПИНОЛІ (әоесі-онцмен) LT ELYS-EXH 
(әоесі-онциез) SLMELLVS-CaxXl анхы 
<208-006/. <208-006/. 


4331 


98/79 у8//< 8/79 LVS 
(әлдое) цолеәѕәл әсесіс 
(engo) цолеәѕә әсесіс рәхн 
(әлдое) әцәјеѕ-иорелоіхә yeg (әлдое) әцәеѕ-иопелоіхә yeg 
МОШУООЛОКУЧ МОЦУООЛОКУЧ 
6686 6686 
99/6 
(әлдое) HOUVASSY SOVdS (әліре) HOMVASSY SOVdS 
(әлдое) цолеәѕәл әде МОНУООЗОЮКУЫ МОПУӘЛУМОЮУЫ 
иопеооюреч (әле) SLIT ELS NOLLWOOTOIdVa 
(06) SION риел әтелин (әлдое) әцәјеѕ-иопелојахә yeg -NOLLWYO1dxS ЕТКЕ mæ) SLITELLVS-NOLLVYO TDA НУ 
66<6 86<6 8646 
VOLVSN TZSN Ј95П РРС 72/4 у9/5п TZSN улус 99/79 ус/у< 9/79 Р/Р 7276 

29SN яс/ус VSLY'S Р/Р 72746 

spe еобою„оәзәуү 

(әлдое) цолеәзәл әсесі (әлдое) HONS JH SOVdS 
иоцедоюреч С/П) МОЦУОИМУМОКУЧ (әлдое) HOMVASSY SOWdS 
06) SIKOW риет әелиа (әлдое) әңәе<-иоцелобхә YES 969 МОПУООЛОЮМЫ МОПУӘЛММОКМЫ 
(zg) иопеиу spre PION (әле) 31 гус NOLLWOOTOICVa 
(08) әшшеүү GLVSN. МОПУӘІЛУМОЮСМЫ -NOLIVYHO1dxal HINA (әлдое) SLITELLWS-NOLLVYO 9A HINA 
©`6-Є`6 46-66 96-6 
ГА Ра ула ELV'S 

OTTSN кюпеооорен 690 OTTSN жопеооорен 
(06) a1qOW риел әтелцд Z's ZS 20374 МОПУӘЛУМОНЮУ SILL 
(Ов) әшпиеуу МОПУӘІУМОКСМЫ ІЛІП ЧӨЙ NOLLVSIAVNOIGVa ЭИ УМ NOLLWOOTOIVa 
Е626 E676 
610 vezys velv'S TLS 

чоце>ооірен cD МОЦУ2О ОКУУ 
2EE'G МОПУӘІЛУМОЮУЫ LEE'S МОПУӘІЛУМОКЮМЫ NOLLWOOTOIdva 
лушу ТМОШПУМОННУ 2ЕС4 МОПУӘІЛУМОНЮНУЫ WOLLNYNOMAVY 
266 266 
ESSN БУГА 
24374 МОЦУОИУМОКУЧ SILL 
МОЦУООЛОЮУЧ 
6988 
т/га 
0175 МОПУӘІЛУМОНМЫ TWOLLNWNOYSY 
NOLLWOOTOIdVY 
о88</8 
69/5 89/4 

(06) SION риел әтелин 
(zg) иопеиу иоцеооюіреч 6S9 МОЦУООЛОЮУЧ МОЦУООЛОКУЧ 
6-99'8 6-99'8 9/'8-59'8 
(Sued әпы ооч әдет SƏS PAUN әке! јеиоцешәдці 


Zy әбеа GHS) 2-ө22т-<98 


ѕиоцеооју Aouenbey Jo әде! 
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ву әбеа 


(Gz) 5ицоцдеоигщшог) 
IPPS 


(тот) әлемоюиү рәхы 
(Gz) ѕиопеоиғилиоо 
ӘШӘІР5 


(тот) әлемолуу рәхы 


EYTON 
GSON 88P’S ово (Чиез 

-оурәзесіб) ч MAULYS-AIXH 
ГАГА АИИ 


сом 


TIZSN тетеп тс (циез 
-Ооурәзесіб) 31 MALS 


азхн 


ГАГА ТРА АА 


TIZSN TETSN 
гтт-гот 


(әлізвесі) 31 ГПЕНУОЗНМОНУЕОЛОХ HLA 


(әлевесі) HOHISH SOVdS 


св 5п а-хы 


(enssed) SLITIALVS 
-NOLLWYO1dxS ніча 


89'0T-9'0T 


2 OT-89°0T 
СРП TETSN OETSN 


у/8/9 78/4 
6879 <8/6 
88Р ууеуа 
(Цие-оһәоесі) 31 ГПЕНУ5-ОНХЫ 
сеітет 
26уа 
эво ALITALVS- DNUSVOdvONd 
СЄ ALITHLVSONLLSVOCVONa әһсош [еоцтецозәе кіәохә әј ОМИбУОХСМОНН 
ӘМИбУОСМОНН ввуа 412°] әдцом 
әтюош еоплеко-әе здәохә -ПІНОЛІ | (циен-орәоес) 31 TTALVS-CaxXl4 feonmeuoise 30ә0хә JION 
ахы 987S GEXH анхы 
гел тет-/тт сет-/тт 
әдош [еопецоәе dəx JION 


alqo [еоптеџозәе здәохә -ГІЕОЛІ (әсесі-онциен) Wrer's Е 
уу8га Тс (Циез-оһ-әоес) ч TTALWS-CaXH | (циез-оз-әоефѕ) ч гтїашус<-сахч 
анхы анхы 
Z'TT-Z'OT 2тТ-г0Т 


(әлізвесі) 31 ГГЕНУӘНЧОНУОЛОіХ НУ 
Z0T-89'0T 

Vé8b'S 28/6 6YT'S 

иопеооюреч 

(әлѕѕеа) HOMVSSSY SOVdS 

AWONOULSY ОЮУЫ 

әјдош jeonmeuouse dax JION 

анхы 

(әлізвесі) 31 TELLS -NOLLVYO 1eXS НУ 
89'07-9'07 

цопеооюреч 

әрдош геортецозәе зфәохә 380 

анхы 


(ов) S}IGOW риет әтеліі 


(26) орен opun 
(06) әпао/ рге әелца 


OSON 8éTSN 


S0TSN иоцеооюреч 
ӘШәтев-іләтелку 


OSON вёт<п 6/74 


80TSN оопедојореч 


сео 80TSN NOLLWOOTOIGVa 
от-от 


МОШУЭООЛОЮУЧ иоцеооюреч 

JION JION 

анхн анхн 

асот-а0т SS'OT-S'OT 

төге 

ӘӘТе5-4пӘе у 

пееш 

МОПУООЛОЮУЫ 

GOT-Sr' OL 

67'S ОВР 67'S б/с 
INTELL тә 
МОЦУООЛОКУЧ МОПУООЛОЮУЫ 
JION тәп JION 
анхн МОПУООЛОКМЫ анхын 
St'OT-OT St'OT-OT а/от-от 


6240'S 


МОНУОЛОСМЫ 
0766 


6/75 8/79 779 
рәхы 
МОШУЭОЛОЮОУЫ 
от-66 
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(GZ) suoMesIUNLLUOD 


әшәтес | (eoeds-o}-4yueS) SLIM ELWS-CaxXH 


€€TSN 
Uoseaseal сесі 


(әоесі-онциен) SU|eTes-S|IGO/N 


Цолеәѕәл әсесе 

90S'S 2065 gross (eeds-0}-YIeS) PWS- 

7005 МОПУӘ/ЛУМОЮСМЫ 

99099 9066 Wr8r'S B/Sr'S V/Gr'S (әоесів-онциез) = ITELLVS-CaxXH 
92%Т-РТ 


ZSESN 99Е5П 6065 2055 ТОС 0055 6679 
цопеооюреч 
цолеәѕәј әсесіс Чолеәѕәі әсесі 
(әсесі-о|-циен) әшцәтев-еибів ZEESN Youeasal әсесе (әоесі-онцмез) әшјәдеѕ-јеибѕ гип рие Aouenbey puepurers 
(06) SIO рмет STEAL aun рие Aouanbay рлериез | (әзес5-о}-циез]) әңәтез-еибв Әшјәлеѕ-иопеоюхә yeg 
(GZ) SuopeoUNWLUOD “есеп (әсесіз-онциен)) aug рие Aouanbey psepueys NOLLWOOTOIdva 
PPS =шит=шу<-аахы 690 NOLYOOTOIAVY ува (әсесі-онциец) ILM ALYS-AIXH 
ут-а/ ет YT-GZ'ET YT-GZ'ET 
97089 97095 тосо 0065 665 
(әсесіс-оцие) әцјәјеѕ-јеиб 
(әсесіс-оциен) әцәјеѕ-јеиб aup рие Хоџәпрәд pepes 
aup рие Хоџәпрәд рлериес VTOS'S номчузсзм SovdS (eoeds-0}- YES) a1! }972S-feuBIs гип рие Aouenbe.y рлериес 
ypes әсесіс 699 NOLLWOOTOIOVY VTOS'G HOUVESSY IOVS 
uoffesojoipey, (әлгсе) 31 51% NOLLWOOTOIOVal 
(06) әс риел SPALA (әлдое) әщіәјеѕ-иопезоюіхә yeg -NOLLVYO1dxS HLAVA (әлдое) SLITTELLVS-NOLLVYO TA НУ 
а/ет-гет 9 <Т-гет 
У86/6 66 < 86/6 
(әлдое) HOUVASSY SOVdS 
(әлдое) цолгәзәл SAS 2674 МОПУӘЛУМОЮУЫ 
(әлцәе) әәјеѕ-иоцелоюхә циез (әлдое) HONVASSY SOVdS 
26ға NOLLYDIAVNOIGVY 2607'S NOLLVDIAVNOIOVa TWOLLNVNOYAVY 
(2g) uoneny TWOLLNVYNOYSVY (әлдәе) SLITTELLWS-NOLLVYO TXA HLA 
VET-GZ'ET VET-GZ'ET 
(TOT) әлемолоуү рәхы EGON TSN 
GD /вры Шеті id JION (циез-оз-әсесіз) (әсесі дәәр) yoeəsəı əææds 
Arny yseapeoig AL ZEON тйс (әсес-онциез) JION 
(сг) ѕиопеоипшшоо ALT ALWS-Gaxl4 тус (әоеіѕ-оъцмез) = ITALWS-dax 
PPS 8ITON анхы анхы 
SZ'ET-GL'ZT SZ'ET-GL'ZT 
(TOT) enema. рәхы Ебра -ІГТЕНІУ о ӘОМИбУОСМОННЯ оға 6а 6/4 
(82) Жерг AL әюео =н! әрдош peonmeuouse }бәохә IION | Sligo peonmeuo.se deox =TIGOW 
(Чел) | (өсесв-онцивч) -ІГТЕНУ5-СІНХІН увс | (Өоей5-онциез) SLITIALWS-CaxXH 
Areny yseopeoig AL STTƏN анхы (иџез-оз-әоесѕ) 4LTALYS-CEXH анхы (әсесіз-онциез) үре 5 (eg 
91-27671 анхы 921-1 Т -oy-99edS) 31 IMALWS-daxXt 
06'S 88/5 VBS SL'CT-S'CT 06ӯ'9 88'S у/8/4 901-91 
28/4 уй8< 
ONLLSVOAVONS | 26/6 SLITELLVS-ONUSvOdvoud 
(тот) әлелооиү рәхы әјдош [еоптецозәе deox ЭПО ONLUSVOavoud 
(сг) suomedIUNLLLUOD ALITIALVS-ONLLSWodvoug (иџез-оз-әоефѕ) 31 ITIALVS-CAXH | әсош peonmeuo.ee здәохә JION 
ƏS анхы анхы анхы 
гет-егт ТААТАН ҚАҚ ЖАН (әбесі вполәкі S) 
aide [еләрә--иоһу әке е кобән aie z чобән aie T иобән 
(Sued әры СОЧ ale SARIS PALUN əqeL ецоцешәи| 
ву Әбесі GHS) 250 г <т-227 ѕиоцеооју Хомәпірән Jo әдет 


4334 


0g әбед 


9vesn 


(en1ssed) HOUVWASSY SOVdS 
7/97 ANONOHLSY OVH 
(әлѕѕеа) 31 TTELLWS-NOLLVHO 190A HIA 


S9ET'ST-8'YT 


TISS OVE'S 
(әлѕѕеа) HOMVASSY SOVdS 

ANONOHLSY OVH 

(әлѕѕеа) 31 TTELLYS-NOLLVHO T0 ЧУА 
Y'ST-SE'ST 

5555 


ВӯТСРТ 
cvESN ETSN ETTSN 


(әоесі-онциез) әцәјеѕ-әраоуі 
GON 

(әсесі-онцмез) LMT ALYS-AX H 

SYT-LV'YT 


(әоесі-онциен) әшцетев-әдолі 
SSON 
(әоесі-онциез) ГЕУ 


ғ”т-сут 


ота (әсесі-онциез) -ІТЕНУ5-СОНХЫ 

анхы 

STS PT 

РОСС 6YT'S 

Auouonse оре 

V60S'S уос gross (әоесіз-онцмез) әцәјеѕ-әјда/ 

әјдош јеорлецозәе deox -ПІНОЛІ 

90099 9064 Wr8r'S 97'S үу/ср' (Goeds-o} eS) -іІГГЕНУ5-СНХЫ 
анхы 


(циез-о)-әсесів) цолеәсәл әсесі 
уво yss ас (әсесі-онциен) әшрев-әтсолі 
әдош [еопецоәе dəx JION 
99099 9064 Wr8r'S чусу ус (әсесіс-онциез) 31 ггЕиуЅ-а9ХН 
анхы 
АЛАА" 
х%064 хюа 77069 
әщјәеѕ-иопебихеиореч әціәеѕ-иопебитиорен 
6066 YSS 97099 576065 VSS 
(әоесіс-онцие) әәјеѕ-әао/ әшәтес-юдеблеморен | gross (әоейѕ-оз-циея) OPPS- 
әјдош (еоппеколәе жәохә NION у906< әјдош jeonneuoise хіәохә -пІНОЛІ 
99099 9064 узус У/5е6 (әоесі-онциез) MPLS- | 99099 9065 муус я/ауа у/саіуа 
(eoeds-o}- Yes) 31 гтЕиуѕЅ-азхн 99099 9064 Wr8r'S у/45 (eoeds-o}- Yves) SL ITIALWS-CaxX 
(әоесі-онцмен) SLITS ax аяхн 
РРТЕТТ РУТЕ УТ 
8099 9059 УОС 


Цолеәѕәл әсесе 

у8064 уоосс 97099 (әоесі-онциен) әцәјеѕ-әраа/ 

7006 МОПУӘЛУМОЮСМЫ 

990996 9044 Wr8r'S Я9/97'9 ү/а (әоесіс-онциез) -ІГГЕНУ5-СОНХЫ 
езг-еаезт 


соса уй оса 
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(TOT) әлемолоу рәх veesn 2119 veEsn ата 

(в/) ер AL aeo ane Тө | TBN 

Жецхту кек т/25п ота (әсесі-онциез) уўвӯ'а Ш е ЕИ ота (әсесіс-онірлен) реа 
(сг) ѕиореоипишоо | CPS AUTES XH (цие-оу-әоесіз) 31 TELLS ax (цмез-оғәзесі) 31 гпниус-анхн | Guest oreoeds) SLIMTELLWS CX 
әшртес анхы анхы анхы анхы 
SLL LT SLL LT TSLL ZT SLL LT TETIT 
6szsN ПӘ 20®5П тес 9199 ӮТС9 IGS 
E9TƏN ZOVSN чоцеоооірен иоцеооорен 

ALIMTALVS ONUSVOdvoud иореооюреч ALITIALVS DNILSWodvoud a9TS's 

(GZ) SuOMeSIUNLULUOD TZzsn ота 4 9799 уота (циез-о-әсесі) отс 
әцјәе$ | (әсесі-орциез) 3 LITTALWS-CaxI4t 68D 695 ЧОпеооореы || (әоеаѕ-о-цџея) 31 ггаиуѕ-азхіы (әсесі-онциез) 31 гтшуѕ-аяхн |өоесіс-онциез) чи гтт=цу<-ачхы 
LLTELT ELTELT LLTELT LLTELT LLT-ELT 
VETSS ЕТ65 2165 

(NÆ) HOUVASSY SOVdS 
(әлдое) цолеәѕәл dS 699 NOLLWOOTOIGVY (әлдое) HOMVASSY SOVdS 
иопеоојюреч (әлде) SLITALWS МОПУООЛОКЮКУЫ 
(әлдое) әнре<-иоделохә yeg ~NOLLVWYO аха HLAVA næ) SLITTEALLVS-NOLLVYO ОХ HLA 
еут-еут ELTSLT ELT LT 
ETS'S 2199 
699 NOLLWOOTOIGVY NOLLWOOTOIOVa 
ZTT 2T SLUT LT 
ста 2199 
(eoeds-07- YES) 
(әсес deap) цолеәѕә әзесе (әсесі-о-цмез) (әоесѕ deep) цолеәѕәл әсесе 
699 МОПУООЛОЮУЫ NOLLWOOTOIdVe 
T'ZT-9'9T T'ZT-9'9T 
ETS'S 2199 
(06) alqon риел aerud иоцеоооірен 699 NOLLWOOTOIGVY NOLLWOOTOIdVa 
221-91 9'9T-Z'ST 9'9T-Z'ST 
TIZSN аттес 
NOLLVYOIAVNOIGVa TWOLLNYNOYSY 
(78) поделу 09261 МОПМӘЛУМОЮМЫ TWOLLNYNOYAY ATTS'S ATTS'S МОЦУООЛОКУЧ 
LGT-€9'ST гчг-еочт 
6SESN ТТЕ5П OTTS'S 6SESN ТТЕ5П OTTS’S OTTS'S 
(2g) коцеілу 0925Г1 МОПУӘІЛОМОКУЫ NOLLYSIAVNOIGVa ТУӘШТӘУМОЫ М 
(Gz) SuomeSIUNLULUOD TWOLLNVNOYST 09250 МОНУОЛЛУМОНЮУЫ ATTS’'S ааа NOLLVWOOTOINVY. 
әшәтес | (@9eds-07-YyveS) SLITIALWS-CaxX TWOLLNWNOYAY утта (әсесі-онцие) 31 TELWS-daxly 
€9'ST-Ev'ST соят-ерат €9°ST-€v'ST 
TIZSN аттес 
МОПУӘІЛУМОНЮМУЫ TWOLLNYNOYAY 
(2g) коцеіл 092501 МОПМӘІЛУМОЮМЯ TWOLLNVNOYSY ATTS'S ATTS'S NOLLVOOTOINVa 
ev'ST-v'ST ЄР'Т-Р'9Т 
заверена a әнегепобәы -  әнегшобаг| әккі тобон 
(Sued әһы DOs әде зәре paN әке puou] 

та әбес GHS) 250 стест ѕиореооју Aouanbey jo ace. 


4336 


га ed ZIT сес 
(Циез-оһәоесіз) әщјәлеѕ-јеибіѕ 
(Ччиез-о-әзесБ) әцјәјеѕ-јеиб aun рие Auanbay рлериес 
(циез-оу-әзес5) әәтеѕ-јеибіѕ (циен-оуәсесі) ч ГЕН У5-2ПИІЕОЛІ 
aup рие Хоџәпбәд рлериес (Циез-оһәоесіз) 31 TELLVS-CSX 
2712-02 22-02 
(558) 8299 7266 9299 999 HGS 
6299 8299 /245 9265 999 
(Цие-орәсесі) 41 TELYSJNTIEON 
897645 Vrgr's (цие-орәоесі) IL TALYS-AXH 
го2-гог 
99 |6245 8265 7265 999 6266 PEGS 99 
(циез-оҙ-әсесіз) YPS- | (yyeS-o}-e0eds) а TMALWS-STIGOWN (Цие-оуәоесіб) әрәјеѕ-әпаа/\ү 
(сд) ѕлопеомпилиоо | (чиез-оз-әоедв) 1L TELYS TISON 99799 узус 99799 узус 
LS || (циез-огәсесі) 31 ггЕиуѕ-азхн (иџез-оз-әоедѕ) 31 ГПЕНУ5-СНХЫ (инез-оз-әоефѕ) 31 ГПЕНУ5-СНХН |(чиез-оз-әоебѕ) а TMALVS-daxXt 
2702-2 '61 T'OZ-Z'6T 02-7: T'OZ-Z'6T 
(тот) әлемолу рәхы veesn 
(82) Аер AL aeo 
(ч) Heny Q9TON JION 
15990018 AL (ццез-орәоесБ) 51 TEULYS-COEXH EZS'S agzg's 26255 8255 (Әсесів-оуциез) (циеч-о)-әоесі) 4U TELYS-CEXH 
(G2) SUORPOIULLUCD азхн снхы 
ƏS AEE eee 
L6L€6L L6L-E6T 
vEESN 6ETSN JION 
S9TƏN 219 veesn (циен VECG'G AOTS'G (цие-оҙ-әоес) 31 ГТЕНУ5-СНХЫ 
(циез-о)-әсесі) 31 TELYS-A3XH -o}-80eds) 31 TELLWS-CSxX анхы 
E'6T-8'8T E'6T-8'8T 
YEESN #6251 6ETSN veeGS 22245 у2265 
(әліѕѕеа) цолеәвәл 2ds ; (әліѕѕеа) цолеәѕәл әзесіб 
әдош [еопецоәе dəx JION әтюош геоплеко-әе здәохә STIEOW | әс [еоптеџоәе јдәохә STIEGOW 
(әлівесі) HONVASSY SOVdS (әлізесі) HONVASSY SOVdS яг265 я226< (циез-оғ-әоес) 
кәк 95251 4ТТ© veesn sszsn ea (ue3-0}-e9eds) 4L M ELYS-A3XH (циез-оу-әоесі) 31 гттагу<-сах!ч =тЕу<-сыхч 
(чнез-оз-әоеоѕ) 31 ГГЕНУ<СНХЫ -o}-99edS) -ІГГЕНУ5-СОНХЫ анхы анхы 
(nsed) SLITIALWS (enssed) SL ITIALVS (enssed) ALITELWS 
-NOLIVHO1exS HINA -NOLLWYO1dxS ничуяа -NOLLVWYHO1dxS HLA 
8'8T-9'8T 8'8T-9'8T 8'8T-9'8T 
6eTsn ЕШ ә Л 
89765 ува (Чиез-оҥәовес5) 4U TALYS-AXH 
aX 
22164214 
тсс GIGS 
(GZ) SuOmeSIUNWULUOD ZTTD veesn (eg JION 
Mewrs || (циез-оғәсесі) 31 ггЕиуѕЅ-азхн -орәзесіб) = ГГЕНУ5-СНХЫ о26-5 (әсесі-оциез) GOTS'S узус (циен-орәоес) SL ITELLVS-GEXH 
9'8BTE'8T 9'8T-E'8T aX 
61951 veEsn 6Т95П Y'ST-T'8T 
(тот) әлемолу рәхы 
(82) Aged AL aO 


[в = =) 
евтеу/т 


4ТТ© veEsn (ea 
-орәзес) 31 MELYS-CIXH 
Є ӨТӨ /Т. 


(ииез-оз-әоедѕ) SLITIALWS-GSxX 
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522! Ores 
(әлѕѕеа) HOMVASSY SOvVdS (әле) HOUVASSY SOVdS 
vlSN АЛОМОЧІЅУ ОСМ ANONOULSY ОЮУЫ 
(әлѕѕеа) чи ITELLWS-NOLLVWHO 1dXS НІНУН (әлѕѕеа) 3 ITELLWS-NOLLVYHO 19A HIMVA 
%29<2 AAA 
JION ЕШ эЛ 
(тот) әлемооуц рәхы Œ@XH aax 
9'EZ-GT'EZ 952-542 
с /е5п ЕШ эЛ 
МВЕЄ` Ө =ИТЕШУ$-ЧЕШМ! 
аахн 
SS'EZ-ST'EZ 
бӯТ'9 
Veg’ (әсесіс-онциез) HOUVASSY SOVdS 
JION JION 
(TOT) әлемоюџу рәхн 8Z2SN GPTSN ALITELVSYALNI Уве SALITIALVS-UELNI 
(GZ) SUOMEDIUNLULUOD PES анхы анхы 
992-9922 аге ZZ 
TIZSN 
JION ЕШІ-ӨЛ! 
анхы анхы 
9922-92 9922-92 
zegsn zvesn сес 6YT'S 
(әлѕѕеа) HOMVSSSY SOvVdS (әлѕѕеа) HONVASSY SOVdS 
ANONOHLSY O1dVa NNONOUILSV OVH 
əlqou peonmeuo.ee здәохә JIIEON aiqo peonmeuoise Idex STIEGOW 
анхы анхы 
(әлѕѕеа) 3 LITELLVS-NOLLVHO 1dXS HLA (әлѕѕеа) 31 TTELLWS-NOLLVHO 1dxS НЧА 
«22-222 922-72, 
evesn в/га 
әһдош peonneuoise з0әохә ION aliqao реортецоәе з0әохә NION 
анхы анхы 
ААА ААА 


SOEG'S уоваа аоєса DOEG'S JOSS VOEG'S 


[2294] 
ALITELWS- ONUSvoOavoua 
JION JIIEON JION 
анхы санхы aX 
©ёутё cov te Zye 
zessn 
(әлѕѕеа) HOMVASSY SOvdS (әліѕѕе0) HOMVASSY BOWdS 
JION JION 
анхы анхын 
(тот) әлемооуц рәх (әлѕѕеад) 3 LITELLVS-NOLLVHO 1dXS HLA (әлѕѕеа) 3 LITTELLVS-NOLLVHO 1dxSI HLA 
утг-стг тесте 
(Sed әгә оо әке seS PAWN ƏL puou pul 
єс әбеа GHS) 250 12-7 Tz ѕиопеооцу Aouanbe.y Jo әсе 
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ус әбеа 


8S2SN VASS 


8S2SN VTS 


(әоедѕ-оу-циея) әню1е5-еиб< 
aun pue Хәџәпрәу рлерцес 


VIEWS 


(циез-оһ-әоесі) 
HOMVaSSY JVS (әсесі-онцмен) әшртев-іеибів auy рие Aouanbe.y psepueys 
NION O9ES'S (циел-орәсесв) HONVASSY SOVdS 
S'S ALITELVS YALNI ЕШ ө 
(әсесі-онцменч) әщјәјеѕ-јеибіѕ анхы gess ALITALVS2 4A INI 
aup рие Aouenbay рлерие (цие-о)-әоесі) 31 TELS анхы 
Әс’ әнцәте5-1ә1| -NOLLWHO1dxS HLAV ggss (циеч-орәоес) 31 TTELLVS-NOLLVHO TeX HLAVA 
22-452 22-992 22-992 
(eoeds-07 pres) әујәјеѕ-еибѕ 
auy pue Aouenbaxy рлериеуб (әсесі-онцмен) әцәјеѕ-јеиб auy рие Хомәпізәл Psepueys 
(әоесів-онцие) әцәјеѕ-јеибіѕ ЕШ ө] ЕШ ө] 
auy рие Aousnbay puepuers S'S ALITHLVSYALNI gess IUTALYS-HALNI 
(ст) ssoned JH 9644 ӘЈШӘЈеѕ-ЈӘДЦІ анхы анхы 
992-9292 99-9292 995-6292 
(тот) AVO ON рәхы ағасы (әсесі-онциез) 
(GZ) SUOMEDIUNLLLLIOD IPES ALITIALVS-Cax 
(ат) ssoned Уч анхы JION 
6242-5042 аса (әсесі-онциез) ясеач (әсесі-онцмең) 

GESON (әседе-о-циез) -ІШТЕНУ5-СЕХІН асс (әсесіз-о-циен) =штЕцу<-аахы 
=штшә<-сыхч аахч =штшу»с-аах+ aX 
90'92-9/ #6, 662-572 662-572 SZS SZ'SZ-SL ус 

5514 

JION 
ALITELVS UEINI ЕШТЕН UNI 

ягеч< (әсесе-онцмез) (әоесі-онцмен) gess (әсесіс-онцмең) 
(e0eds-0}-Ye3) SUL TELLVS-NOLLWOOTO GV SLITELLVS-CSXH SLIT ELLVS-NOLLVOOTOINVYa SLIT ELS SX 
ALITALVS UNI ахы ЕПид= К г =ПК aX 
а/%2-50%2 а/2-50%2 а/%2-59%2 а/у2-50%2 
55209 55209 55259 

МОЦУОИУМОЮУЧ 

JION 
(GZ) SUOMEDIUNLULUOD әцәб МОПУӘІЛУМОКМЫ SLITALVS ЗІМІ МОПУӘЛМУМОКСМЫ ALITALVS UNI 
(ат) ssoned Уч SLITIALVS YALNI анхы SLITELLVS NI анхы 
е ле АА rz- vz GO've-Gb'v~ соус-су С 

МОПУӘІЛУМОЮСМЫ 

(тот) әлемоюџу рәх JION 
(ат) ssoned 34 анхы анхы NOLLVOWYNOIGVa анхы 
Gb've-Ge'v~ САТАА Gb've-Ge'v~ арӯс А САА СА 
(06) орен тоюшу 09т9 09т'9 OST'S 
(06) alqo pueT әтелиеі иоцеооюіреч (әлдое) әцәтев-юце юкіхә yeg 
(вт) quewidinbS WS! EN) әщюәјеѕ-иоцеюјахә yeg | (әлдое) әщіәтеѕ-џоцеюјахә yeg ләшү 
(ат) ssoned JH әтеш 699 МОЦУООЛОКУЧ МОПУООЛОКЮКМЫ 
6у2-50%2 97-607 97-80 
TLZSN 0575 ТІ25П 0575 0575 
(76) орен пәле ЕПП ге а=] ЕП ЕК г а=] 
(вт) quewidinbS WSI а= Ж а= л 
9%2-ғ2 9%2-?2 %2-?2 
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лә 


(Цие-оһ-әсесіз) әцрлез-еибі5 
aun pue Aouanbay рлериес 


(цие-он-әоесіз) әшлеѕ-4еибѕ |(әосесіз-онциез) aU TALYS-NIEON 
aup рие Aouenbay prepuers | (әоесіз-онциен) SL ITMALVS-CaXH 


Те-0е 
еуча 629'S LéG'G 9044 6044 


(әоесдѕ-орцуея) 


Те-0е 


суа 


(циез-оу-әсесів) әәјеѕ-еибіѕ aun рие Хомәпізәд рлериес 
(әоесі-онциез) 3 LITELLVS SION 

өсе (әсесі-онцмең) SLITELLVS-CaX 

15280 > 

CGS OVG'S 8EG'°G 7266 9099 6266 


€bG'S туса (әоес-онциез) әцәтес-юцеюкіхә yeg 

(әоесі-онцмез) IU TELYSJNIEON 

веа< 99799 ууву'с (әсесі-онциез) ILUTALYS-C2XH 

0662 

сүс 066 а суса Орос 

Ора 6299 7244 9265 999 
т/а (eoeds-o} yes) 

Әціәјеѕ-иорелоіхә yeg 
(әсесі-онцмен)) 


(әоесі-онциен) NS-A 
TvG'g (әсес-онциез) 


(әсесі-онцие) OLSN 


туа (әоес-о-циез) 


Әццәјеѕ-иоцеюјахә yeg ALITALVS SION Әшјеѕ-иопелоюхә yeg 
(GZ) ѕиопеоипишоо ALITTALVS S1IGOW, вес 99199 узус вес 99799 ҮРВУ'9 вес 99799 узус 
IPPS (әоесі-онциез) ILU TALYS-CAXH (әсесіс-онциез) AU TIALVYS-AXH | (e9eds-o}- Yves) 31 ггЕцуѕ-аяхн | (әзесі-онциез) SLITIALWS-dSxX 
(9292154 662-462 662-462 662-462 
0/44 
т/а (әсесіс-онциен) әшцәтес-юцеюріхә yeg 
SION 
утуса 6EG'G үсЕс9 Эса OEZG'S вөтач (әсесі-онциец) SLITALVS-CaXH 
анхы 
962-762 
0/64 
тус (әсесі-онциез) әәтеѕ-иопеююіхә yeg 
JION 
вес VEZS'S 99799 үре (әсесіз-онциез) ILT ALYS-CIXH 
анхы 
т.62-<82 
0/65 SESS 
(тот) VOIN рәхы 
(Gz) SUOMeDIUNLLLUOD ЕШ ө ЕШ ө] 
әшәте5 (әсесі-онциез) -1ГТІЕУ5-СНХЫ веа 99799 муза (әсесі-онциез) -ІГТЕНУӘ-СНХЫ 
(GT) soned H анхы у/Е44снхы 
962-9/2 089/2 9829/2 
ЕШ эЛ 
JION 2ғаа 9666 ILMALYS-HAINI JION 
S'S IUTAIYSHAINI (әсесі-онцмез) IUTE S-A3XH gess ALITELVS SAINI 
(ст) ѕәоиләа “ы 9ES'S ӘЈІӘЈе5-ЈӘЈЦІ анхы анхы 
4/2-/2 472-222 4/2-/2 
(S)ued ә DOA aqe L SSIS рәнцг ƏL [ецоцешә]ц| 
са әбес (аннынб) 2-9 2-2 ѕиопеооцу Aouanbe.y Jo әдет. 
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9g әбеа 


(06) alqo риел әтелин 


927520) ТӘ ved O8ESN 
Z9ZSN (әоесі-онциен) 


29с5Г\ (әсес-о-циең) 


бӯ 


(әсесі-онцмиенз) (eoeds deep) HOUVASSY SOVdS 
NOLLWOOTOIGva 


(2g) поделу 


ш/уча LvG'S 
NOLLVWOIAWNOIOVal 
у/44 аяхн 
1422452 


2925пі (циез-орәсесі) 
(eoeds deep) HONVASSY SOVdS 
69SN NOLLYWOIAWNO GV 
Є`СЄ-Ө ТЄ 


29е5п (Чиез-о}-әоесБ) 
(әсесі deep) HOMVSSSY SOVdS 
Є`СЄ-Ө ТЄ 


8/65 а//55 799 

МОПУӘЛУМОЮМЫ 

ALITELWS241NI 

улуса анхы 

ЄЄ-Є”СЄ 

вес Одра LSS 

(циез-ог-әоесіз) (әсесі deep) HOUVASSY SOVdS 
МОПУӘЛОМОЮУЫ 

улуса анхы 

EZEZE 


574621 


әјаош feonmeudise ydeoxe 219 9/4) 
рәхы 
(әлѕѕеа) HOY VSH SOvdS 
ANONOHLSY OVH 

@nssed) 31T ELYS 
-NOLLVYO1dXxa HLA 
Ө TESTE 


Виа 865 466 

(цие-о)-әсесіз) (әсесі deep) HONVASSY SOVdS 
МОПУӘІЛУМОКЮКУЫ 

улус CaXH 

ZESTE 

ОРЕ Орса буга 


әјдош јеортеиоәе 30әохә QAN 
Pex 
(әле) омы SOvdS 
AWONOULSV OVH 

(essed) STEALS 
момын 
STEGTE 
оса 


(әлізвесі) HONVASSY SOVdS 


8S TESTE 


(әлѕѕеа) HOMVASSY SOVdS 

NAONOULSYV ОЮУЫ 

(әлѕѕеа) 31 TTELLWS-NOLLVHO 1d НЧА 
GTE€ TE 


(тот) әлемолоу рәхы 


сў ТТ251 
(излез -0з-әоесѕ) әуцәјеѕ-еибіѕ 
aup рие Аомәпізәд рлериеде 
(излез -оз-әоесѕ) әшәјеѕ-еибіѕ 
ашп рие Хоџәгрәц рлериеде 
ETETE 


АЖ: 

ааа фу64 цолмәвәләсесб 

(циез-оһ-әоесіс) әцјәеѕ-еиб әш pure КоиәпһБәд рлериес 
JION 

VEVG'S V8EE'S CEXH 

ETETE 


4341 


(тот) әлемоіоіу рәхы 
(GZ) suore unuo SUITES 


(GZ) SUONEOIUNLLLUGD HIS 


GLTON -ПІНОЛІ 
(Чиен-оһәоес) 31 TALVS-CSX 
анхы 

S'6E-9'8E 


Seow 
(циен-оҙ-әоесі) ч IMALVS-CSxXt 
анхын 

98-976 


(циен-оуәсесіб) HOMVASSY SOvdS 


LG'S 
(иџез-оз-әоефѕ) әцәјеѕ-иоцелојхә yeg 
(цие-оу-әсесіб) 31 TMEALWS-STIEON 
JINON 

яотс'= (цие-орәзесіб) чп TMALWS-CaxXy 
аахч 

оғ-<6е 

жаа 

(циел-оуәсесіс) әәјеѕ-иопеююхә yeg 
JION 

(Циез-оу-әоесіс) LMT ALYS-CEX H 
анхн 

G6E-8E 

е 

(циез-о)-әосесі) әцјәјеѕ-иоцеююхә YES 
(циез-оҙ-әсесіз) HOMVASSY SOVvdS 
B|IQOWW [еоптецоәе здәохә =TIEGOW 
(Циез-оу-әоесіз) LM ALYS-CEX H 
aX 

SEG LE 

2799 

(иџез-оз-әоейѕ) HOYVIS JH SOVdS 
alqo [горпецоләе кіәохә TION 
анхы 

GlE-Le 


VOSS'S 6GYT'S 

(әлевесі) HOUVASSY SOVdS 

JION 

анхы 

(әлѕѕеа) 3 LITTELLVS-NOLLVHO TDA нича 
LE-9E 


(S)ued ә DOA 


(eane) цолеәѕәл әсесіс 
коцеооорен 
(næ) әцртев-цоце-оүсіхә YES 


әкет SATIS PAUN 


убас 6/66 

(әлгре) HONVASSY SOVdS 
МОПУООЛОЮКУЫ 

(әлде) SLITELLVS-NOLLVWYO TIDA HINA 
SCIV WOO TOHOSLAN 

9€-G'Se 

6/5 

МОШУООЛОК УЧ 

зам ТУОБОЛОЧНОНИЗМІ 

GGe-c'Se 

6/5 

ogs’ Yoreasal әсесее 

МОЦУООЛОКУЧ 

ГА 20А VE 

экегєтөбән әкпен SEL тобон 


әде feuore way} 


2g 3ed 


(ан) 250 6'9r-L'vE 


ѕиоцеооју Aouenbey јо age 
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уа«а 


ШГТЕНУОНЧОПУӘІЛУМОЮМЫ 
(әосесіс-онциез) 3 LITIALVS STIGOW, 


(әоесіс-онциен) SLITIALVS-ST1IGOW 
(әоесі-онциен) SUL ITELLWS-CSX 


уа 


SLITIALVS-NOLLYOIAVNOIGVa 
NOLLYSIAVNOIOVal 
SLITIALVS-S ISON 

саста JION 
2v-S'ev 


(GZ) suore unuu MIRS 


aiqo feonmeuoise здәохә JIIEON 
(әсесіс-оциез) ILU TALYS-CAXH 


21799 6VT'S 
AWONOULSY ОЮУЫ 

әһдош peonneuoise }0әохә STIEOW 

саса (әсесі-онцмез) 1U TALYS-CAXH 
анхы 

Gert 

1999 HTSS’G 3479595 799 


(циен-оғәзес) IPPS- 
(иџез-оз-әоефѕ) 31 ITIALVS-CAX | (циез-оһәоес) ALI TALYS-CAXH 


ТӮ-СОЎ 


(циез-оһ-әоесіб) 
әшртев-юпежюүйхә yeg 


(Цие-оһәоесі) 4L TEALYS-EXH 


(циез-оәзесБ) 3 LI TELYS-JNTIEON (әсесі-онцмен) SLITELLVS 


(иџез-оз-әоефѕ) 31 TTIALVS-CSxX 
©`ОР-ОЁЎ 


NOLUYOR НА 
«Ор-Ор 


-o}-e0eds) 4L MTELYS-C2XH 
анхы 
(5 221074 


279 


(имез-ој-әоеф) әәјеѕ-әһаоуү 


-орәоес) 31 TALVS-CaxX 
анхы 
т-“ ОР 


(циез-оһәзесіз) 31 ГГЕНУ<-СНХЫ 
анхы 
т/-“ОР 


(циен-оу-әоес) әңцәзе<-иоцелобхә yeg 
(әсесіз-оциез) HONVASSY SOVdS 
(имеч-оз-әоефѕ) 31 MELYSION 

JINON 

яотс' (yea-0}-2æds) 4L MTELYS-CIXH 

aaXH 

(әсесі-онцмиез) чи ITIALWS-NOLLVYO TDA НІНУН 
GOr-Or 
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(GZ) SUOFeSIUNLLLLOD PELS 


6g әбеа 


(76) орен nopuy 


(Sued әры ооч 


9vesn ОРЕ 
(әлѕѕеа) HONVASSY SOvdS (әлѕ5е0) HOMVSSSY SOVdS 

(enissed) 3 LITTALLVS-NOLLWHO TA HLA (enissed) 3 LITTALWS-NOLLWHO 19E HLA 
vOSZO0S v0SZ0S 

ZvESN 9599 9999 OVE'S 6YT'S JION 


v9CSN JION 


Z6ZSN 9STSN (әсесіз-онциен) -1ГПЕНУ5-СНХЫ 
ахы 
209-68 
JION 
26zSN 
(әоефѕ-оз-цџея) 31 гтЕшуѕ-азхн 
аахы 
Z'8v-Z'LY 
ЕП ЕК г а= 1 
NAL 
ZvY св? 
vss учее 
ALITELVS-NOLLVOIAVNOIGVY 
(әоесі-онцмез) LMT ELYS-JNIEON ALLITIALVS-NOLLYDIAVNO IOV 
JION | (e9eds-0}-YeS) SLITIALWS-SIIGOW 
анхы JION 
2769 269% 
aie. үеләрәч-иом alge LPA 
әдет Sayers PAUN 


84546 үрс 99799 
(Цие-о-әсесіз) соса VBEE'S 
(әсесі-онцмез) SL ITIALWS-CSxX 

анхы 
(49254454 


ааа OVE'S өрга 


са 


яссса уус4а 


JION gorgs (циеч-орәсесі) асса 
2644 90799 VBEE'G (әсесі-оциез) SLITTALVS-CEXH | (әсесі-орциез) SLITTALWS-CAX1 
анхы cx 
Z0S-2'8r АСА 
у2066 
JION 
саса (әсесі-онцмез) -ІГТЕНУ5-СНИХЫ 
анхы 
28/6/у 
ЕШ эЛ 


JION 
саса (æds-o-ye3) IU TMALVS-CSxXt4 
санхы 

6/ғ-4/у 


әкет ецодешә| 


GH3) 2-9 65-6 9% 


уу 
9TS'S (циел-орәоесі) гас" 
(eoeds-o}-YeS) 31 TELLS ax 
анхы 
627-91 
удача 
JION 


(әбесі ѕпоиәа әәс) 
aide. T иоібәч 


ѕиоцеоојуу Aouenbay јо aqe 
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09 ed 


(GT) saod JH 


(GZ) ѕиоцеоипишоо APLS 
(ат) seoned JH 


(GZ) SUOMEDIUNLULUCD OPES 


~GESN ESESN 
(әлѕѕеа) HONVASSY SOvdS 

JION 

анхн 

@nssed) 3 LITTALWS-NOLLVHO 1dXS HLA 
69-289 


(әлѕѕеа) 3 LITTALLWS-NOLLWHO 1dxXS НУУ 
289-/9 
zessn zessn 


(әлѕѕеа) HONVASSY SOvdS 
(әлізесі) HOMVWSSSY SOVdS 8646 JION 
ваза IION 8ZTD ALT ELWS INI 
анхы санхы 

(essed) (әлѕѕеа) 
-ШГТЕНУНМОНУАОЛаХа HIA | SLLITTELLWS-NOLIWHO1dxS HINA 
28696 29-699 


699-8299 


(әлѕѕеа) HONVASSY SOvdS 

V9SS'S ALITELWS-UAINI 

(essed) 3LITTELLWS-NOLLVYO 1d XSI НІНУЗ 
89-9279 

9vesn 


(әлѕѕеа) HONVASSY SOvdS 
(enssed) SL ITELLWS-NOLLVYO 1d XS НІНУЗ 
66-926 


(әоесі-онциез) -ІГГЕНУ5ГІНОЛІ 


JION 
9STSN 
(әоесі-онцмен) = ГТЕНУ5СНХЫ (әзесіз-онциен)) -1ГПЕНУ5-СНХЫ 
анхн анхын 


VTSv'0S та-ғов 


98S'S 7/65 
(@nssed) HOUVASSY SOVdS 

JION 

анхы 

(enissed) ч ITIELLWS‘NOLLVYO 19 НУУ 
6S-2'8S 


(әлѕѕеа) чи ITTTALWS-NOLLWHO 1dxS HLA 
Z'8S-ZS 
2959 464 


(әлѕѕеа) 3 LITTALWS-NOLLVHO 19E HLA 
28-695 

2664 1999 

(@nssed) HOMVSSSY SOVdS 

8644 JION 

уса ALT ELWS-UEINI 

усас аах 

(әлізееді) = TELLWS-NOLLVYO 1x4 HLAVA 
695-8/:<5 

5222521 

(әлѕ5е0) HONVSSSY SOVdS 

V9SS'G ALITELLVS-UELLNI 

(әлівсесі) 3 LITTALWS-NOLLVHO 1dxS HLA 
899-9279 

9999 OVE'S 

(әлівесі) HOUVASSY SOVdS 

(әліссегі) 3 LITTALWS-NOLLVHO 1dxS HLA 
GZvG-9'%s 

9566 ес 

JION 

ygs анхы 

ога-/та 


(әоесі-онцие) әціәјеѕ-әпдоуү 

JION 

увес (әсесі-онцмез) SLITIALLVS-CSXH 
анхы 

тоос 
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5252! 5252181 TOSS 
(ues -0}-e0eds) цолеәѕә 80edS (циен-оһ-әоесіз) цолеәѕә әсесіс 
Ера зэ еее = ЕШІТЕНУ6-ОМИбУОСМОНА 
Му еее =! (инез-оз-әоеоѕ) цолеәѕә әде Беа е = 
ПИНОЛІ JION JINON 
(TOT) әлемоюуц рәхн (цие-оҙ-әсесіз) ч ГПЕНУС-СНХЫН (циен-оҙ-әоесіб) 31 ГГЕНУООНХЫ (цие-о)-әсесіб) 31 ГГЕНУС-СНХЫ 
(ат) seoned JH аяхн анхы анхы 
92-2 92L QL 
68eSn 


(циен-оуәсесі) SL ITALVS STIGOW 


(uesz-0}-e0eds) 31 MELYSION 
JION 


ПИВОЛКцИен-оу-әсесіб) 31 T ELYS-A3XH (инез-оз-әоефѕ) 31 TELYS-C3XH 
(тот) әлемолу рәхы анхы 
pLTL 
ус66 уса6 
ALITIALVS NOLLYSIAVNOIGV ALITELLYS-NOLLYOINWNOIGVa 
NOLLYOWVNOIGVa ГТ ЕНУ ОНМОПУӘЛУМОЮКУЫ МОПУӘ/ММОЮКМЫ 
ALITIALVS S1gOW NOLLYDIAWNOIGVa SLITELYSSTIgGON 
8646 6954 == ALITELVSSTIEGON 8644 єчє =н 
ALITELVS т=П 8066 6566 JION ALIMALVS UALNI 
т/-99 т/-99 
LUGS 
HOUVASSY SOVdS HOUVAESSY чома 
әјаош feonneuose з0әохә JION әјаош jeonneuoise da0% JION 
Етра ТЕЕ] әһаош [еодтецозәе ујәохә JION ALMALVSALNI 
анхы анхы анхы 
(GZ) SuOMeDIUNLULUOD APES || -шШтТЕНУеМОНУЯОЛаХа HAVI | SALITELLWS-NOLLVHO1eXxS HVA SLLITELLVS-NOLLVHO 1X3 HIMVA 
99-99 99-99 
9699 сс 
әдош [еоппецоәе јәохә JION 
әјдаош геоппекоме }0әохә FISON ШІГТІНІУ5-ЫНІМІ 
анхы анхы 
99-9 99-9 
€GESN ВЕТ вета 
6999 МОПЦУООЛОЮКМЫ 
6044 МОЦУООЛОЮУЧ 8999 -ПИНОЛІ 
(вт) juawidinbS WSI 89с'9 IION SLMALVS ANI 
(GT) seoned JH анхы анхы 
у9-с өз Р9-Е'69 
52528) 
(@nissed) HOMVASSY ЭО (@nssed) HOMVASSY SOWdS 
6999 NOLLWOOTOIGva Өз“ NOLLWOOTOINVa 
8999 TION 8444 JION 
анхы 179066 ALTMTALVS UALNI 
(әлѕѕеа) аах 
=итицус-моцмчОлаха HLA (әлѕѕеа) -іГТЕНУӘЗМОЦУНОЛ ОХ нича 
©6G-6S €6G-6S 
aereus] әпегеюбән] эсе тобон 
(S)ued ƏNH DOA aide L SWIS рәниг әде [еиоцешәз1ц| 
тә әбеа (нн) 250 98-69 ѕиопеооју Хомәпізән јо AL 


4346 


z9 әбеа 


(тот) әлемолоу\ рәхы 


(GT) ѕәоиләа JH 


(76) орен пәецу 
(ат) ssoned JH 


68Е5П cvESN Т9Т5п 


ANONOULSY OVH AWONOULSY ОЮУЫ 
JION JION 
(әоесі-онцмен) LMT EALYS-C2XH ято4< (eædsoye3) SLM ELYS-C2IXH 
анхы Үзе Сахы 
98-78 98-8 
68ESN ZvESN TSTSN VI9G'S 6YT'S 
(цие-о)-әсесіз) цолеәвәл әсесіб (цие-о)-әсесіб) цолеәсәл әсесіс 
ANONOHLSY OVJ ANONOULSV ОЮЫ 
(әоесіс-онциез) IU TEALYS-JNISON (әоедѕ-о-циея) 31 TELS SISO 
JION IION 
Z6zsN (әоесіз-онциен) UMT EALYS-C3XH (eoeds-0}- Yes) LMT ELYS-A3XH 
анхы узе Сахы 
у8-І8 у8-І8 
evesn evesn 6VT'S 
(циен-оҙ-әсесів) цолеәѕә aceds (циен-о)-әсесів) цолеәвәл dS 
IJETES-INSTOLNT ӘҢӘТе5-пәе у 
Inou (чиез-о]-әзес) цолеәѕә sveds Inou 
МОПУООЛОЮСМЫ МОПУООЛЮКМЫ МОПУООЛОКМЫ 
AWONOHULSY ОЮУЫ ANONOULSY OVH ANONOULSY ОСУ 
т8-6/ T862 T862 
 <5п 0955 ZvESN 0999 09S'S 6YT'S 
(циез-оу-әоесіз) цолеәзәл әсесі (цие-оһ-әоесіз) цолеәѕә s0edS 
әшәтев-ләтадк/ ЖАюкодве оре 
тпәтелку (цие-о)-әсесіз) цолеәвәл әсесіб ӘШтев-пәтлку 
МОПУООЛОЮСМЫ МОПУООЛОЮКМЫ ANSTEY 
NNONOULSY ОЮУЫ АЛОМОЧІЅУ OVH NOLLWOOTOIdVa 
6/-8/. 62-82 62-82 
evesn evesn 6VT'S 
(циен-оу-әсесіб) цолеәсәл әсесіс (цие-о)-әсесіб) цолеәсәл әсесіс 
Auouojse ореч Auouonse орен 
SLIT ЕП гу NALA (цие-о)-әсесіз) цолеәвәл әсесіс ЕШ ЕП г а= 2 
а= Auouonse орен NAL 
BL-GLL 8-92 82-92 
5570] zvesn 6VT'S 
(циен-оу-әсесі) цолеәсәл әоед5 
ӘҢЦӘТе5-пӘре у 
жәтеік/ 
NOLLWOOTOIGva 
AWONOHULSY ОЮУЧ 
4727-22 
5570] 


(ат) seoned JH 


МОПУЭОЛОКСМЫ NOLLWOO TOldval 
NNONOXLSYV ОСМЫ ANONOHLSY OVH 
22-9/ SALL 


әнәтез-пәдещу 


4347 


(тот) әлемоләуү рәхы 
(ат) ѕәоиләа Уч 


(ат) seoned JH 


(тот) әлемоләуү рәх 
(ат) ssoned AH 


(enissed) 3 LITTALLWS-NOLLWHO 1dxS HLA 

2698 

ІІ әнінен) 7 әцегеюрәч 
Бос LSS PST | 


£9 ed GHƏ) 2-0 OET-98 


Туса бӯта 


(әлѕѕеа) 3 LITTELLVS-NOLLVXHO Idx HVA 
COT-OOT 

усаа бӯта 
SLLITTALVS-NOLLVOIAVWNOIGVal 


МОПУЭОЛОКМЫ 


TV6-V6 


(әлѕѕеа) 3 LITTELLVYS-NOLLWHO TJA HINA 
2698 
әде т чобәч 


ӘНЕ еподешәи 


ѕиореооју Хоџәпрәнн jo ace 
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@veSN TIZSN 75066 
Auouonse орен 
ALLITIALVS-NOLLYDIAVNO IOV 
NOLLVYDIAVNOIOVa 
(циез-оу-әоесі) э ITTIALVS-STIGOW, 


(иџез-оз-әоесѕ) ч ГПЕНУ5-СНХЫ 


(76) орен пәјешу 
(вт) quewidinbS WSI 


(вт) quewidinbS WS! 


999 6YT'S 
а2965 Auouojse орен 
ALITELLVS-NOLLYSIAWNOIGVY 
NOLLWSIWWNOIGVY 

(uez-0}-<0eds) 31 TELWS-STIGON 
(циез-оһ-әзесі) 31 гттагу<-сах1ч 

сете 

SETS 

пә у 

васа IION 

ЕНЕ ге ПК 

аахч 

EZT- TET 

THES SETS 

(@nssed) HONVASSY SOVdS 

229665 ALITELLVS-UELLNI 

(essed) 3 LITTALWS-NOLLVHO 1dxS HLA 
Gz'ZZT-86'6TL 

THES 

(әлѕѕеа) HOMVASSY SOVdS 

22966 ALITELVSELNI 

(әлѕѕеа) 3 LITTELLVS-NOLLVHO 1dxS HLA 
86'6TT-9TT 


(әлѕѕеа) 3 LITTELLYS-NOLLVXHO 19X HVA 
9TT-SC YTT 


THES бӯТ9 
ясос'9 (әлізеа) HOMVSSSY чОмас 


(@nssed) HOMVASSY SOVdS 

NNONOULSY OIGVY 

(әлѕѕеа) 3 LITTELLVS-NOLLVHO TXA HLA 
8'TIT-S'60L 

TES 6YT'S 

я2944 (enssed) HOUVASSY SOVdS 
NNONOULSY ОЮУЫ 
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(essed) 3 LITIALLWS“NOLLVO 10A НІНУЗ 
G'8ST-G'SST 


9299'S ACIG’S бӯта 


я9с9с'9 (әліѕ520) HOMVSSSY SOWdS 
NNONOULSY ОЮЫ 

JION 

анхн 

(әлѕѕеа) 3 LITTELLWS-NOLLVHO TXA HLA 
G'8ST-G'SST 

бс 


МОПУЭОЛЮОКСМЫ 
ANONOYHLSY ОСМЫ 
ЕШ ө | 

aaxH 

S'SST-STST 


сә әбеа 


(26) орен -nau 


(Sued әры DOA 


(әлісесі) HOMWASSY SOVdS 
Р/ЅГ ANONOXLSY ОЮУЫ 
(@nssed) 3 LITTALWS-NOLLVHO 1dXxS HLA 


SLITIALWS SNAG 
NELLY 
9ET-VET 


агоса (әлде) SLITTALLWS-NOLLVYO TA HLA 
VET-OET 


әкет SORS PAUN 


GHA) 240 00Z-0ET 


оса 


(әлѕѕеа) HOMWASSY SOVdS 

NNONOULSY OIGVY 

(әлѕѕеа) 3 LITTELLWS-NOLLVHO TXA HLA 
GTST-G'8bT 


азхн 


гос (әлпое) 1U TELYS-NOLYXO 19A HLA 


VET-OET 


эва one zB SFL ot 


ЕТЕСІҢ еподешәи 


ѕиореооју Aouenbe.y jo ace 


4350 


99 Әбед 


evESN TIZSN усаа туса 


ALITIALVS-NOLLVWOIAWNOIOVal 


(әліѕ520) HOUVASSY SOVdS 

(әлізвесі) 31 ITTIALLYS-NOLLVWHO 1edx4S HLA 
S'T6T-O6T 

(әлівесі) HONVASSY SOVdS 

Н29456 ALITELLVS-UELLNI 

(әлізвесі) 31 ГТПЕНУОЗНМОНМАОЛОХ HLA 
O6T-S8T 

9vesn 


(әлісесі) HOMVWSSSY SOVdS 

NNONOULSY ОЮЫ 

(әлізвесі) 31 ITIALWS-NOLLWHO 1exS HLA 
(251666216 

(әлівесі) HOMVASSY SOVdS 

нео ALITELLVS-UELLNI 

(@nIssed) = TTELLWS-NOLLVYHO 1d HIMVA 
ZBTS'PLT 

ваза JION 

ALITALVS UGLNI 

анхы 

SPLIT 

Zvesn TIZSN 


8989 JION 
-ШІГТЕНХ5-ЫНІМІ 
(циез-оһәосесіз) ч ГПЕНУ5-СНХЫ 


(әлісесі) HOMVWSSSY SOVdS 

bZSN ANONOHLSY ОЮУЫ 

(әлізвесі) 31 ITIALWS-NOLLVHO 1eXS HLA 
LOT-VOT 

Tresn 


(Guez-0}-<0eds) LUTEAL S-ANON 
JNION 

(циен-оһәоесіз) 31 TTALWS-CEX4 
анхы 

vOT-G'8ST 


үсе< ТУС б?т 
ALITELLVS-NOLLVSIAWNOIGVY 
МОПУӘЛУМОЮМЫ 

ALIMALVS-STIgON 

8996 =н 

ALITELVS2E NI 

анхн 

002-8 T6T 

ОРЕ 

(@nssed) HONVASSY SOVdS 

(essed) 31 TELLS -NOLLWHO 1exS HLA 
8 T6T-O6T 

(әлевесі) HONVASSY SOVdS 

Н2966 ALITELLVS-UELLNI 

(әлізвесі) 31 ГГЕНУОНМОНМАОЛОХ HLA 
O6T-S8T 

ОРЕ 

(әлѕѕеа) HOMVWASSY SOVdS 

NNONOULSY ОКУЧ 

(әлізвесі) 31 ГГЕНУОНМОНМАОЛОХ HLA 
(221666216 

(әлѕѕеа) HOMVASSY SOVdS 

н2966 ALITELLVS-UELLNI 

(@nssed) = TELLWS-NOLLVYO 1x4 ЧУА 
гвгвтл 

ваза TION 

ALITELLVS NI 

анхн 

вт лал 

аг96< 6YT'S 


8999 =н 

ALT ELVS2E NI 
(циез-оһәзесі) 31 TTMALWS-CSx 
анхы 

9'Ӯ/7-/9Т 

ОРЕ 


(әлѕѕеа) HOMVWSSSY SOVdS 

NNONOULSY ОЮМЫ 

(enssed) 31 TELLS -NOLLWHO 1eXS HLA 
LOT-VOT 


(циез-ог-әсесіз) 31 MELYSION 
JION 

(циез-оһәзесі) 41 TELYS-A3XH 
анхы 

VOT-G'8ST 
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SLLUTELLWS-NOLLYDIAVNOIOVa 
NOLLYSDIAVNOIOVval 


SLLITIEALVS-NOLLYOIAVNOIGVaL 
NOLLVOWVYNOIOVa 


29 әбес 


NOLLWOOTOIGVe NOLLWOOTOIdVY 
JION JION 

(циен-оу-әоесі) 4L TIALYS-CAXH (циен-о)-әоесі) 31 ГГЕНУ5-СНХЫ 
анхы аахы 

ОРС-ВЄС Ove-BEz 

9999 УЕ966 86966 УОС 


(әлѕѕеа) HOMVASSY SOvdS 
(иџез-оз-әоебѕ) 31 TTALVS-CSXH 

(essed) э ITTELLWS-NOLLVYO 1d XSI НУУ 
8ET-GET 

иопеооюреч 

JION 

(иџез-оз-әоефѕ) 31 TALYS-CAXH 

санхы 


(әле) HOUVASSY SOVdS 

AWONOULSY ОЮЫ 

(әлѕѕеа) 41T ELYS-NOLYYO 192A НУ 
STEZ-OZZ 

ZvESN ТРЕ 


я294< (essed) HONVASSY SOvdS 
NNONOULSY ОЮЫ 

JION 

(әсесі-онциез) LM ELYS-A3XH 
анхн 


(eoeds-o}- Yves) LMT ELYS-A3XH 
анхы 

272-604 

SvESN VESS THES 


(әлізесі) HOMWASSY ЭУ 
%/5ПІ АЛОМОЧІЅУ ОЮУЫ 
(әлѕѕеа) 4L TELYS-NOLYVYO 19A НІН 


BIGEL [ехәрә--иом№ 


(Sued әры ооч әкет STIS рәуип 


ана) 2-Ө OOOT-00Z 


(әліѕѕеа) HOMVASSY SOVdS 
(циез-о)-әсесі) г гт=шус-сахч 

(әлѕѕеа) 31 ГЕУ ЗМОЦУЖОЛОХ НІН 
ве2-<е2 

цоцеооюреч 

JION 

(циез-оҙ-әсесіб) UMEALYS-A3XH 

анхы 

92-282 

иодеооюіреч 

JION 

анхы 

ZEZ-S'TEZ 

ОРЕ 

(әлѕѕеа) HONVASSY SOvdS 

NNONOULSY ОЮЫ 

(essed) = TTELLWS-NOLLVYO 1d xa HIMVA 
GTEZ-9ZZ 

THES ӨТ 


я2944 (enssed) HOUVASSY SOWdS 
AWONOULSY ОЮУЧ 

JION 

(әзесі-оциез) LU TALYS-CAXH 
анхы 

922-712 

THES 6/5 


NNONOULSY ОЮЫ 
JION 

(e9eds-0}-YyyeS) SL ITIALVS-CSxX 

ахы 

212-602 

95965 ТҮС OVE'S 

(әлѕѕеа) HONVASSY SOvdS 

NNONOULSY ОЮЫ 

(enissed) 3 LITTALLWS-NOLLWHO 0A НІНУН 


ЕТЕСІҢ еподешәи 


ѕиоцеооуу Aouenbay јо әсе! 


4352 


89 әбеа 


соса 


(26) орен тәјашу кемені 
(рәјеоое JON) ооот-</2 (рәлеоое 10N) ОООЄ-5/& 
ZvESN УЕ966 УСС GYT'S 
NNONOULSY ОЮЫ АЛОМОЧІЅУ OVH 
> ПИНОЛІ JION 
(әсесіз-оцмез) SL ITIALWS-CSX (eoeds-o}- Yes) SLM ALWS-Cax 
анхы анхы 
с/2-502 9/2-992 
 ебп TTZSN 999 999 6/5 
ALITELLYS-NOLLVOINVNO ICV ALITELLVS-NOLLVYOIAVNO ICV 
NOLLYWOWWNOIGVY МОПУӘЛУМОЮМЫ 
ANONOHLSY OVH ANONOHLSY ОЮУЧ 
@æds-o-ye3) IU TELYS-ANISON (әоесі-оциез) SL ITALVS STIGOW 
JION TEON 
анхн анхн 
99-292 992-92 
ӘРПІ УЕ966 УЕ966 OVES 


(76) орен napun 


(әлѕѕеа) HOMVASSY SOVdS 
YLSN ANONOHLSY ОЮУЫ 
(әлѕѕеа) 31 TTELLWS-NOLLVHO TA HLA 


292-062 
cevesn cvesn 
Auouonse орен 
-ШІТІНІУ5-ЫГЕН ЛАУ 
NAL Auouonse орен 
OS2-872 OSZ-872 
сгесп SETS @vVESN 8ET'S 


әшюез-пәуашу 


(6) орен napu МОПЦУООЮКЮМЕ МОПУООЛОЮУЫ 
(вт) quaudinbS WSI ANONOULSY OVJ ANONOULSYV OVH 
в/2-Ту2 в/2-Ту2 

МОЦУООЛОЮУЧ 

JION 


aaxH 
Тус-Оғс 


(әліѕѕеа) HOMVASSY SOVdS 

ANONOŁHLSY ОЮУЫ 

(әлѕѕеа) 31 TTELLWS-NOLLVHO 1dXxS HLA 
292-092 

бӯТ'9 

Auuouo.jse орен 

SLITELLVS NELLY 

NAL 

осг-өрг 

6/Г< ВЕТ 
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Federal Communications Commission FCC 15-50 


INTERNATIONAL FOOTNOTES 


5.53 Administrations authorizing the use of frequencies below 8.3 kHz shall ensure that no harmful 
interference is caused to services to which the bands above 8.3 kHz are allocated. (wRc-12) 


5.54 Administrations conducting scientific research using frequencies below 8.3 kHz are urged to 
advise other administrations that may be concerned in order that such research may be afforded all 
practicable protection from harmful interference. (WRC-12) 


5.54A Use of the 8.3-11.3 kHz frequency band by stations in the meteorological aids service is 
limited to passive use only. In the band 9-11.3 kHz, meteorological aids stations shall not claim 
protection from stations of the radionavigation service submitted for notification to the Bureau prior to 
1 January 2013. For sharing between stations of the meteorological aids service and stations in the 
radionavigation service submitted for notification after this date, the most recent version of 
Recommendation ITU-R RS.1881 should be applied. (wrc-12) 


5.54B Additional allocation: in Algeria, Saudi Arabia, Egypt, the United Arab Emirates, the Russian 
Federation, Iraq, Lebanon, Morocco, Qatar, the Syrian Arab Republic, Sudan and Tunisia, the frequency 


band 8.3-9 kHz is also allocated to the radionavigation, fixed and mobile services on a primary basis. 
(WRC-12) 


5.54C Additional allocation: in China, the frequency band 8.3-9 kHz is also allocated to the 
maritime radionavigation and maritime mobile services on a primary basis. (WRC-12) 


ok ck ck ck k 


5.56 The stations of services to which the bands 14-19.95 kHz and 20.05-70 kHz and in Region 1 
also the bands 72-84 kHz and 86-90 kHz are allocated may transmit standard frequency and time signals. 
Such stations shall be afforded protection from harmful interference. In Armenia, Azerbaijan, Belarus, 
the Russian Federation, Georgia, Kazakhstan, Kyrgyzstan, Tajikistan and Turkmenistan, the frequencies 
25 kHz and 50 kHz will be used for this purpose under the same conditions. (WRC-12) 


жжжжж 


5.67В The use of the band 135.7-137.8 kHz in Algeria, Egypt, Iran (Islamic Republic of), Iraq, 
Lebanon, Syrian Arab Republic, Sudan, South Sudan and Tunisia is limited to the fixed and maritime 
mobile services. The amateur service shall not be used in the above-mentioned countries in the band 
135.7-137.8 kHz, and this should be taken into account by the countries authorizing such use. (WRC-12) 


5.68 Alternative allocation: in Angola, Congo (Rep. of the), the Dem. Rep. of the Congo and South 
Africa, the band 160-200 kHz is allocated to the fixed service on a primary basis. (WRC-12) 


жжжжж 


5.70 Alternative allocation: іп Angola, Botswana, Burundi, the Central African Rep., Congo (Rep. 
of the), Ethiopia, Kenya, Lesotho, Madagascar, Malawi, Mozambique, Namibia, Nigeria, Oman, the 
Dem. Rep. of the Congo, South Africa, Swaziland, Tanzania, Chad, Zambia and Zimbabwe, the band 
200-283.5 kHz is allocated to the aeronautical radionavigation service on a primary basis. (WRC-12) 


Жжжж ж 


5.77 Different category of service: in Australia, China, the French overseas communities of 
Region 3, Korea (Rep. of), India, Iran (Islamic Republic of), Japan, Pakistan, Papua New Guinea and Sri 
Lanka, the allocation of the frequency band 415-495 kHz to the aeronautical radionavigation service is on 
a primary basis. In Armenia, Azerbaijan, Belarus, the Russian Federation, Kazakhstan, Latvia, 
Uzbekistan and Kyrgyzstan, the allocation of the frequency band 435-495 kHz to the aeronautical 
radionavigation service is on a primary basis. Administrations in all the aforementioned countries shall 
take all practical steps necessary to ensure that aeronautical radionavigation stations in the frequency 
band 435-495 kHz do not cause interference to reception by coast stations of transmissions from ship 
stations on frequencies designated for ship stations on a worldwide basis. (WRC-12) 
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5.80А The maximum equivalent isotropically radiated power (е.1.г.р.) of stations in the amateur 
service using frequencies in the band 472-479 kHz shall not exceed 1 W. Administrations may increase 
this limit of e.i.r.p. to 5 W in portions of their territory which are at a distance of over 800 km from the 
borders of Algeria, Saudi Arabia, Azerbaijan, Bahrain, Belarus, China, Comoros, Djibouti, Egypt, United 
Arab Emirates, the Russian Federation, Iran (Islamic Republic of), Iraq, Jordan, Kazakhstan, Kuwait, 
Lebanon, Libya, Morocco, Mauritania, Oman, Uzbekistan, Qatar, Syrian Arab Republic, Kyrgyzstan, 
Somalia, Sudan, Tunisia, Ukraine and Yemen. In this frequency band, stations in the amateur service 
shall not cause harmful interference to, or claim protection from, stations of the aeronautical 
radionavigation service. (WRC-12) 


5.80B The use of the frequency band 472-479 kHz in Algeria, Saudi Arabia, Azerbaijan, Bahrain, 
Belarus, China, Comoros, Djibouti, Egypt, United Arab Emirates, the Russian Federation, Iraq, Jordan, 
Kazakhstan, Kuwait, Lebanon, Libya, Mauritania, Oman, Uzbekistan, Qatar, Syrian Arab Republic, 
Kyrgyzstan, Somalia, Sudan, Tunisia and Yemen is limited to the maritime mobile and aeronautical 
radionavigation services. The amateur service shall not be used in the above-mentioned countries in this 
frequency band, and this should be taken into account by the countries authorizing such use. (WRC-12) 


5.82 In the maritime mobile service, the frequency 490 kHz is to be used exclusively for the 
transmission by coast stations of navigational and meteorological warnings and urgent information to 
ships, by means of narrow-band direct-printing telegraphy. The conditions for use of the frequency 490 
kHz are prescribed in Articles 31 and 52. In using the frequency band 415-495 kHz for the aeronautical 
radionavigation service, administrations are requested to ensure that no harmful interference is caused to the 
frequency 490 kHz. In using the frequency band 472-479 kHz for the amateur service, administrations 
shall ensure that no harmful interference is caused to the frequency 490 kHz. (wrc-12) 


жжжжж 


5.87 Additional allocation: in Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, Niger 


and Swaziland, the band 526.5-535 kHz is also allocated to the mobile service on a secondary basis. 
(WRC-12) 


Жжжж ж 


5.93 Additional allocation: in Angola, Armenia, Azerbaijan, Belarus, the Russian Federation, 
Georgia, Hungary, Kazakhstan, Latvia, Lithuania, Mongolia, Nigeria, Uzbekistan, Poland, Kyrgyzstan, 
Slovakia, Tajikistan, Chad, Turkmenistan and Ukraine, the bands 1625-1635 kHz, 1800-1810 kHz and 
2160-2170 kHz are also allocated to the fixed and land mobile services on a primary basis, subject to 
agreement obtained under No. 9.21. (wRc-12) 


жжжжж 


5.98 Alternative allocation: іп Angola, Armenia, Azerbaijan, Belarus, Belgium, Cameroon, Congo 
(Rep. of the), Denmark, Egypt, Eritrea, Spain, Ethiopia, the Russian Federation, Georgia, Greece, Italy, 
Kazakhstan, Lebanon, Lithuania, the Syrian Arab Republic, Kyrgyzstan, Somalia, Tajikistan, Tunisia, 
Turkmenistan, Turkey and Ukraine, the band 1810-1830 kHz is allocated to the fixed and mobile, except 
aeronautical mobile, services on a primary basis. (WRC-12) 


5.99 Additional allocation: in Saudi Arabia, Austria, Iraq, Libya, Uzbekistan, Slovakia, Romania, 
Slovenia, Chad, and Togo, the band 1810-1830 kHz is also allocated to the fixed and mobile, except 
aeronautical mobile, services on a primary basis. (WRC-12) 


жжжжж 


5.107 Additional allocation: in Saudi Arabia, Eritrea, Ethiopia, Iraq, Libya, Somalia апа Swaziland, 
the band 2160-2170 kHz is also allocated to the fixed and mobile, except aeronautical mobile (R), 


services on a primary basis. The mean power of stations in these services shall not exceed 50 W. 
(WRC-12) 
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5.112 Alternative allocation: in Denmark and Sri Lanka, the band 2194-2300 kHz is allocated to the 
fixed and mobile, except aeronautical mobile, services on a primary basis. (WRC-12) 


жжжжж 


5.114 Alternative allocation: in Denmark and Iraq, the band 2502-2625 kHz is allocated to the fixed 
and mobile, except aeronautical mobile, services on a primary basis. (WRC-12) 


5.117 Alternative allocation: in Céte d'Ivoire, Denmark, Egypt, Liberia, Sri Lanka and Togo, the 
band 3155-3200 kHz is allocated to the fixed and mobile, except aeronautical mobile, services on a 
primary basis. (WRC-12) 


Жжжж ж 


5.128 Frequencies in the bands 4063-4123 kHz and 4130-4438 kHz тау be used exceptionally by 
stations in the fixed service, communicating only within the boundary of the country in which they are 
located, with a mean power not exceeding 50 W, on condition that harmful interference is not caused to 
the maritime mobile service. In addition, in Afghanistan, Argentina, Armenia, Azerbaijan, Belarus, 
Botswana, Burkina Faso, the Central African Rep., China, the Russian Federation, Georgia, India, 
Kazakhstan, Mali, Niger, Pakistan, Kyrgyzstan, Tajikistan, Chad, Turkmenistan and Ukraine, in the 
bands 4063-4123 kHz, 4130-4133 kHz and 4408-4438 kHz, stations in the fixed service, with a mean 
power not exceeding | kW, can be operated on condition that they are situated at least 600 km from the 
coast and that harmful interference is not caused to the maritime mobile service. (WRC-12) 


5.132A Stations in the radiolocation service shall not cause harmful interference to, or claim 
protection from, stations operating in the fixed or mobile services. Applications of the radiolocation 
service are limited to oceanographic radars operating in accordance with Resolution 612 (Rev. WRC-12). 
(WRC-12) 

5.132B Alternative allocation: in Armenia, Austria, Belarus, Moldova, Uzbekistan and Kyrgyzstan, 
the frequency band 4438-4488 kHz is allocated to the fixed and mobile, except aeronautical mobile (R), 
services on a primary basis. (WRC-12) 


5.133 Different category of service: in Armenia, Azerbaijan, Belarus, the Russian Federation, 
Georgia, Kazakhstan, Latvia, Lithuania, Niger, Uzbekistan, Kyrgyzstan, Tajikistan, Turkmenistan and 
Ukraine, the allocation of the band 5130-5250 kHz to the mobile, except aeronautical mobile, service is 
on a primary basis (see No. 5.33). (WRC-12) 


5.133A Alternative allocation: in Armenia, Austria, Belarus, Moldova, Uzbekistan and Kyrgyzstan, 
the frequency bands 5250-5275 kHz and 26200-26350 kHz are allocated to the fixed and mobile, except 
aeronautical mobile, services on a primary basis. (WRC-12) 


жжжжж 


5.140 Additional allocation: in Angola, Iraq, Kenya, Somalia апа Togo, the band 7000-7050 kHz is 
also allocated to the fixed service on a primary basis. (WRC-12) 


5.141 Alternative allocation: in Egypt, Eritrea, Ethiopia, Guinea, Libya, Madagascar and Niger, the 
band 7000-7050 kHz is allocated to the fixed service on a primary basis. (WRC-12) 


ok ck ck ok ok 


5.141B Additional allocation: in Algeria, Saudi Arabia, Australia, Bahrain, Botswana, Brunei 
Darussalam, China, Comoros, Korea (Rep. of), Diego Garcia, Djibouti, Egypt, United Arab Emirates, 
Eritrea, Indonesia, Iran (Islamic Republic of), Japan, Jordan, Kuwait, Libya, Morocco, Mauritania, Niger, 
New Zealand, Oman, Papua New Guinea, Qatar, the Syrian Arab Republic, Singapore, Sudan, South 
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Sudan, Tunisia, Viet Nam and Yemen, the band 7100-7200 kHz is also allocated to the fixed and the 
mobile, except aeronautical mobile (R), services on a primary basis. (WRC-12) 


5.142 The use of the band 7200-7300 kHz in Region 2 by the amateur service shall not impose 
constraints on the broadcasting service intended for use within Region 1 and Region 3. (wRc-12) 


5.143A In Region 3, frequencies in the band 7350-7450 kHz may be used by stations in the fixed 
service on a primary basis and land mobile service on a secondary basis, communicating only within the 
boundary of the country in which they are located, on condition that harmful interference is not caused to 
the broadcasting service. When using frequencies for these services, administrations are urged to use the 
minimum power required and to take account of the seasonal use of frequencies by the broadcasting 
service published in accordance with the Radio Regulations. (WRC-12) 


5.143B In Region 1, frequencies in the band 7350-7450 kHz may be used by stations in the fixed and 
land mobile services communicating only within the boundary of the country in which they are located 
on condition that harmful interference is not caused to the broadcasting service. The total radiated power 
of each station shall not exceed 24 dBW. (wrRc-12) 


5.143C Additional allocation: in Algeria, Saudi Arabia, Bahrain, Comoros, Djibouti, Egypt, United 
Arab Emirates, Iran (Islamic Republic of), Jordan, Kuwait, Libya, Morocco, Mauritania, Niger, Oman, 
Qatar, the Syrian Arab Republic, Sudan, South Sudan, Tunisia and Yemen, the bands 7350-7400 kHz and 
7400-7450 kHz are also allocated to the fixed service on a primary basis. (WRC-12) 


5.143D In Region 2, frequencies in the band 7350-7400 kHz may be used by stations in the fixed 
service and in the land mobile service, communicating only within the boundary of the country in which 
they are located, on condition that harmful interference is not caused to the broadcasting service. When 
using frequencies for these services, administrations are urged to use the minimum power required and to 
take account of the seasonal use of frequencies by the broadcasting service published in accordance with 
the Radio Regulations. (WRC-12) 


жжжжж 


5.145A Stations in the radiolocation service shall not cause harmful interference to, or claim 
protection from, stations operating in the fixed service. Applications of the radiolocation service are 
limited to oceanographic radars operating in accordance with Resolution 612 (Rev. WRC-12). (wRc-12) 


5.145B Alternative allocation: in Armenia, Austria, Belarus, Moldova, Uzbekistan and Kyrgyzstan, 
the frequency bands 9305-9355 kHz and 16100-16200 kHz are allocated to the fixed service on a primary 
basis. (WRC-12) 


Жжжж ж 


5.149A Alternative allocation: in Armenia, Austria, Belarus, Moldova, Uzbekistan and Kyrgyzstan, 
the frequency band 13450-13550 kHz is allocated to the fixed service on a primary basis and to the 
mobile, except aeronautical mobile (R), service on a secondary basis. (WRC-12) 


жжжжж 


5.158 Alternative allocation: in Armenia, Austria, Belarus, Moldova, Uzbekistan and Kyrgyzstan, 
the frequency band 24450-24600 kHz is allocated to the fixed and land mobile services on a primary 
basis. (WRC-12) 


5.159 Alternative allocation: in Armenia, Austria, Belarus, Moldova, Uzbekistan and Kyrgyzstan, 


the frequency band 39-39.5 MHz is allocated to the fixed and mobile services on a primary basis. 
(WRC-12) 


5.160 Additional allocation: in Botswana, Burundi, Dem. Rep. of the Congo and Rwanda, the band 
41-44 MHz is also allocated to the aeronautical radionavigation service on a primary basis. (WRC-12) 
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5.161A Additional allocation: in Korea (Rep. of) and the United States, the frequency bands 41.015- 
41.665 MHz and 43.35-44 MHz are also allocated to the radiolocation service on a primary basis. 
Stations in the radiolocation service shall not cause harmful interference to, or claim protection from, 
stations operating in the fixed or mobile services. Applications of the radiolocation service are limited to 
oceanographic radars operating in accordance with Resolution 612 (Rev.WRC-12). (wRc-12) 


5.161B Alternative allocation: in Albania, Germany, Armenia, Austria, Belarus, Belgium, Bosnia 
and Herzegovina, Bulgaria, Cyprus, Vatican, Croatia, Denmark, Spain, Estonia, Finland, France, Greece, 
Hungary, Ireland, Iceland, Italy, Latvia, The Former Yugoslav Rep. of Macedonia, Liechtenstein, 
Lithuania, Luxembourg, Malta, Moldova, Monaco, Montenegro, Norway, Uzbekistan, Netherlands, 
Poland, Portugal, Kyrgyzstan, Slovakia, Czech Rep., Romania, United Kingdom, San Marino, Slovenia, 
Sweden, Switzerland, Turkey and Ukraine, the frequency band 42-42.5 MHz is allocated to the fixed and 
mobile services on a primary basis. (WRC-12) 


5.162 Additional allocation: in Australia, the band 44-47 MHz is also allocated to the broadcasting 
service on a primary basis. (WRC-12) 


5.162A Additional allocation: in Germany, Austria, Belgium, Bosnia and Herzegovina, China, 
Vatican, Denmark, Spain, Estonia, the Russian Federation, Finland, France, Ireland, Iceland, Italy, 
Latvia, The Former Yugoslav Republic of Macedonia, Liechtenstein, Lithuania, Luxembourg, Monaco, 
Montenegro, Norway, the Netherlands, Poland, Portugal, the Czech Rep., the United Kingdom, Serbia, 
Slovenia, Sweden and Switzerland the band 46-68 MHz 15 also allocated to the radiolocation service on a 
secondary basis. This use is limited to the operation of wind profiler radars in accordance with 
Resolution 217 (WRC-97). (WRC-12) 


5.163 Additional allocation: in Armenia, Belarus, the Russian Federation, Georgia, Hungary, 
Kazakhstan, Latvia, Moldova, Uzbekistan, Kyrgyzstan, Tajikistan, Turkmenistan and Ukraine, the bands 
47-48.5 MHz and 56.5-58 MHz are also allocated to the fixed and land mobile services on a secondary 
basis. (WRC-12) 


5.164 Additional allocation: in Albania, Algeria, Germany, Austria, Belgium, Bosnia and 
Herzegovina, Botswana, Bulgaria, Côte d'Ivoire, Denmark, Spain, Estonia, Finland, France, Gabon, 
Greece, Ireland, Israel, Italy, Jordan, Lebanon, Libya, Liechtenstein, Lithuania, Luxembourg, 
Madagascar, Mali, Malta, Morocco, Mauritania, Monaco, Montenegro, Nigeria, Norway, the 
Netherlands, Poland, Syrian Arab Republic, Slovakia, Czech Rep., Romania, the United Kingdom, 
Serbia, Slovenia, Sweden, Switzerland, Swaziland, Chad, Togo, Tunisia and Turkey, the band 47-68 
MHz, in South Africa the band 47-50 MHz, and in Latvia the band 48.5-56.5 MHz, are also allocated to 
the land mobile service on a primary basis. However, stations of the land mobile service in the countries 
mentioned in connection with each band referred to in this footnote shall not cause harmful interference 
to, or claim protection from, existing or planned broadcasting stations of countries other than those 
mentioned in connection with the band. (wRc-12) 


5.165 Additional allocation: in Angola, Cameroon, Congo (Rep. of the), Madagascar, Mozambique, 
Niger, Somalia, Sudan, South Sudan, Tanzania and Chad, the band 47-68 MHz is also allocated to the 
fixed and mobile, except aeronautical mobile, services on a primary basis. (WRC-12) 


5.166 Alternative allocation: in New Zealand, the band 50-51 MHz is allocated to the fixed and 
mobile services on a primary basis; the band 53-54 MHz is allocated to the fixed and mobile services on a 
primary basis. (WRC-12) 


5.169 Alternative allocation: in Botswana, Lesotho, Malawi, Namibia, the Dem. Rep. of the Congo, 
Rwanda, South Africa, Swaziland, Zambia and Zimbabwe, the band 50-54 MHz is allocated to the 
amateur service on a primary basis. In Senegal, the band 50-51 MHz is allocated to the amateur service 
on a primary basis. (WRC-12) 
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5.171 Additional allocation: in Botswana, Lesotho, Malawi, Mali, Namibia, Dem. Rep. of the 
Congo, Rwanda, South Africa, Swaziland, Zambia and Zimbabwe, the band 54-68 MHz is also allocated 
to the fixed and mobile, except aeronautical mobile, services on a primary basis. (WRC-12) 


5.178 Additional allocation: in Colombia, Cuba, El Salvador, Guatemala, Guyana, Honduras and 


Nicaragua, the band 73-74.6 MHz is also allocated to the fixed and mobile services on a secondary basis. 
(WRC-12) 


5.179 Additional allocation: in Armenia, Azerbaijan, Belarus, China, the Russian Federation, 
Georgia, Kazakhstan, Lithuania, Mongolia, Kyrgyzstan, Tajikistan, Turkmenistan and Ukraine, the bands 
74.6-74.8 MHz and 75.2-75.4 MHz are also allocated to the aeronautical radionavigation service, on a 
primary basis, for ground-based transmitters only. (WRC-12) 


5.197 Additional allocation: in the Syrian Arab Republic, the band 108-111.975 MHz is also 
allocated to the mobile service on a secondary basis, subject to agreement obtained under No. 9.21. In 
order to ensure that harmful interference is not caused to stations of the aeronautical radionavigation 
service, stations of the mobile service shall not be introduced in the band until it is no longer required for 
the aeronautical radionavigation service by any administration which may be identified in the application 
of the procedures invoked under No. 9.21. (wRc-12) 


5.197A Additional allocation: the band 108-117.975 MHz is also allocated on a primary basis to the 
aeronautical mobile (R) service, limited to systems operating in accordance with recognized international 
aeronautical standards. Such use shall be in accordance with Resolution 413 (Rev.WRC-12). The use of 
the band 108-112 MHz by the aeronautical mobile (R) service shall be limited to systems composed of 
ground-based transmitters and associated receivers that provide navigational information in support of air 
navigation functions in accordance with recognized international aeronautical standards. (FCC) 


Жжжж ж 


5.201 Additional allocation: in Angola, Armenia, Azerbaijan, Belarus, Bulgaria, Estonia, the 
Russian Federation, Georgia, Hungary, Iran (Islamic Republic of), Iraq (Republic of), Japan, Kazakhstan, 
Latvia, Moldova, Mongolia, Mozambique, Uzbekistan, Papua New Guinea, Poland, Kyrgyzstan, 
Romania, Tajikistan, Turkmenistan and Ukraine, the band 132-136 MHz is also allocated to the 
aeronautical mobile (OR) service on a primary basis. In assigning frequencies to stations of the 
aeronautical mobile (OR) service, the administration shall take account of the frequencies assigned to 
stations in the aeronautical mobile (R) service. (WRC-12) 


5.202 Additional allocation: in Saudi Arabia, Armenia, Azerbaijan, Belarus, Bulgaria, the United 
Arab Emirates, the Russian Federation, Georgia, Iran (Islamic Republic of), Jordan, Latvia, Oman, 
Uzbekistan, Poland, the Syrian Arab Republic, Kyrgyzstan, Romania, Tajikistan, Turkmenistan and 
Ukraine, the band 136-137 MHz is also allocated to the aeronautical mobile (OR) service on a primary 
basis. In assigning frequencies to stations of the aeronautical mobile (OR) service, the administration 
shall take account of the frequencies assigned to stations in the aeronautical mobile (R) service. (WRC-12) 


5.211 Additional allocation: in Germany, Saudi Arabia, Austria, Bahrain, Belgium, Denmark, the 
United Arab Emirates, Spain, Finland, Greece, Ireland, Israel, Kenya, Kuwait, The Former Yugoslav 
Republic of Macedonia, Lebanon, Liechtenstein, Luxembourg, Mali, Malta, Montenegro, Norway, the 
Netherlands, Qatar, Slovakia, the United Kingdom, Serbia, Slovenia, Somalia, Sweden, Switzerland, 
Tanzania, Tunisia and Turkey, the band 138-144 MHz is also allocated to the maritime mobile and land 
mobile services on a primary basis. (WRC-12) 


5.212 Alternative allocation: in Angola, Botswana, Cameroon, the Central African Rep., Congo 
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(Rep. of the), Gabon, Gambia, Ghana, Guinea, Iraq, Jordan, Lesotho, Liberia, Libya, Malawi, 
Mozambique, Namibia, Niger, Oman, Uganda, Syrian Arab Republic, the Dem. Rep. of the Congo, 
Rwanda, Sierra Leone, South Africa, Swaziland, Chad, Togo, Zambia and Zimbabwe, the band 138-144 
MHz is allocated to the fixed and mobile services on a primary basis. (WRC-12) 


oh ck ck ok ok 
5.214 Additional allocation: in Eritrea, Ethiopia, Kenya, The Former Yugoslav Republic of 


Macedonia, Montenegro, Serbia, Somalia, Sudan, South Sudan and Tanzania, the band 138-144 MHz is 
also allocated to the fixed service on a primary basis. (WRC-12) 


жжжжж 


5.221 Stations of the mobile-satellite service in the band 148-149.9 МН? shall not cause harmful 
interference to, or claim protection from, stations of the fixed or mobile services operating in accordance 
with the Table of Frequency Allocations in the following countries: Albania, Algeria, Germany, Saudi 
Arabia, Australia, Austria, Bahrain, Bangladesh, Barbados, Belarus, Belgium, Benin, Bosnia and 
Herzegovina, Botswana, Brunei Darussalam, Bulgaria, Cameroon, China, Cyprus, Congo (Rep. of the), 
Korea (Rep. of), Côte d'Ivoire, Croatia, Cuba, Denmark, Djibouti, Egypt, the United Arab Emirates, 
Eritrea, Spain, Estonia, Ethiopia, the Russian Federation, Finland, France, Gabon, Ghana, Greece, 
Guinea, Guinea Bissau, Hungary, India, Iran (Islamic Republic of), Ireland, Iceland, Israel, Italy, 
Jamaica, Japan, Jordan, Kazakhstan, Kenya, Kuwait, The Former Yugoslav Republic of Macedonia, 
Lesotho, Latvia, Lebanon, Libya, Liechtenstein, Lithuania, Luxembourg, Malaysia, Mali, Malta, 
Mauritania, Moldova, Mongolia, Montenegro, Mozambique, Namibia, Norway, New Zealand, Oman, 
Uganda, Uzbekistan, Pakistan, Panama, Papua New Guinea, Paraguay, the Netherlands, the Philippines, 
Poland, Portugal, Qatar, the Syrian Arab Republic, Kyrgyzstan, Dem. People’s Rep. of Korea, Slovakia, 
Romania, the United Kingdom, Senegal, Serbia, Sierra Leone, Singapore, Slovenia, Sudan, Sri Lanka, 
South Africa, Sweden, Switzerland, Swaziland, Tanzania, Chad, Thailand, Togo, Tonga, Trinidad and 
Tobago, Tunisia, Turkey, Ukraine, Viet Nam, Yemen, Zambia and Zimbabwe. (wRc-12) 


5.225A Additional allocation: in Algeria, Armenia, Azerbaijan, Belarus, China, the Russian 
Federation, France, Iran (Islamic Republic of), Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan, 
Turkmenistan, Ukraine and Viet Nam, the frequency band 154-156 MHz is also allocated to the 
radiolocation service on a primary basis. The usage of the frequency band 154-156 MHz by the 
radiolocation service shall be limited to space-object detection systems operating from terrestrial 
locations. The operation of stations in the radiolocation service in the frequency band 154-156 MHz shall 
be subject to agreement obtained under No. 9.21. For the identification of potentially affected 
administrations in Region 1, the instantaneous field-strength value of 12 dB(uV/m) for 10% of the time 
produced at 10 m above ground level in the 25 kHz reference frequency band at the border of the territory 
of any other administration shall be used. For the identification of potentially affected administrations in 
Region 3, the interference-to-noise ratio (I/N) value of —6 dB (N = –161 dBW/4 kHz), or —10 dB for 
applications with greater protection requirements, such as public protection and disaster relief (PPDR 
(М--І161 dBW/4 kHz)), for 1% of the time produced at 60 т above ground level at the border of the 
territory of any other administration shall be used. In the frequency bands 156.7625-156.8375 MHz, 
156.5125-156.5375 MHz, 161.9625-161.9875 MHz, 162.0125-162.0375 MHz, out-of-band e.i.r.p. of 
space surveillance radars shall not exceed -16 dBW. Frequency assignments to the radiolocation service 
under this allocation in Ukraine shall not be used without the agreement of Moldova. (wRc-12) 


KK KOK 
5.228 The use of the frequency bands 156.7625-156.7875 MHz and 156.8125-156.8375 MHz by the 
mobile-satellite service (Earth-to-space) is limited to the reception of automatic identification system 


(AIS) emissions of long-range AIS broadcast messages (Message 27, see the most recent version of 
Recommendation ITU-R M.1371). With the exception of AIS emissions, emissions in these frequency 
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bands by systems operating in the maritime mobile service for communications shall not exceed 1 W. 
(WRC-12) 

5.228A The frequency bands 161.9625-161.9875 MHz and 162.0125-162.0375 MHz may be used 
by aircraft stations for the purpose of search and rescue operations and other safety-related 
communications. (WRC-12) 


5.228B The use of the frequency bands 161.9625-161.9875 MHz and 162.0125-162.0375 MHz by 
the fixed and land mobile services shall not cause harmful interference to, or claim protection from, the 
maritime mobile service. (WRC-12) 


5.228C The use of the frequency bands 161.9625-161.9875 MHz and 162.0125-162.0375 MHz by 
the maritime mobile service and the mobile-satellite (Earth-to-space) service is limited to the automatic 
identification system (AIS). The use of these frequency bands by the aeronautical mobile (OR) service is 
limited to AIS emissions from search and rescue aircraft operations. The AIS operations in these 
frequency bands shall not constrain the development and use of the fixed and mobile services operating 
in the adjacent frequency bands. (wRc-12) 


5.228D The frequency bands 161.9625-161.9875 MHz (AIS 1) and 162.0125-162.0375 MHz 
(AIS 2) may continue to be used by the fixed and mobile services on a primary basis until 1 January 
2025, at which time this allocation shall no longer be valid. Administrations are encouraged to make all 
practicable efforts to discontinue the use of these bands by the fixed and mobile services prior to the 
transition date. During this transition period, the maritime mobile service in these frequency bands has 
priority over the fixed, land mobile and aeronautical mobile services. (WRC-12) 


5.228E The use of the automatic identification system in the frequency bands 161.9625-161.9875 
MHz and 162.0125-162.0375 MHz by the aeronautical mobile (OR) service is limited to aircraft stations 
for the purpose of search and rescue operations and other safety-related communications. (WRC-12) 


5.228F The use of the frequency bands 161.9625-161.9875 MHz and 162.0125-162.0375 MHz by 
the mobile-satellite service (Earth-to-space) is limited to the reception of automatic identification system 
emissions from stations operating in the maritime mobile service. (WRC-12) 


5.231 Additional allocation: in Afghanistan and China, the band 167-174 MHz is also allocated to 
the broadcasting service on a primary basis. The introduction of the broadcasting service into this band 
shall be subject to agreement with the neighbouring countries in Region 3 whose services are likely to be 
affected. (WRC-12) 


жжжжж 


5.237 Additional allocation: in Congo (Rep. of the), Egypt, Eritrea, Ethiopia, Gambia, Guinea, 
Libya, Mali, Sierra Leone, Somalia and Chad, the band 174-223 MHz is also allocated to the fixed and 
mobile services on a secondary basis. (WRC-12) 


5.259 Additional allocation: in Egypt and the Syrian Arab Republic, the band 328.6-335.4 MHz is 
also allocated to the mobile service on a secondary basis, subject to agreement obtained under No. 9.21. 
In order to ensure that harmful interference is not caused to stations of the aeronautical radionavigation 
service, stations of the mobile service shall not be introduced in the band until it is no longer required for 
the aeronautical radionavigation service by any administration which may be identified in the application 
of the procedure invoked under No. 9.21. (WRC-12) 


5.262 Additional allocation: in Saudi Arabia, Armenia, Azerbaijan, Bahrain, Belarus, Botswana, 
Colombia, Cuba, Egypt, the United Arab Emirates, Ecuador, the Russian Federation, Georgia, Hungary, 
Iran (Islamic Republic of), Iraq, Israel, Jordan, Kazakhstan, Kuwait, Liberia, Malaysia, Moldova, Oman, 
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Uzbekistan, Pakistan, the Philippines, Qatar, the Syrian Arab Republic, Kyrgyzstan, Singapore, Somalia, 
Tajikistan, Chad, Turkmenistan and Ukraine, the band 400.05-401 MHz is also allocated to the fixed and 
mobile services on a primary basis. (WRC-12) 


KK KOK 
5.274 Alternative allocation: in Denmark, Norway, Sweden and Chad, the bands 430-432 MHz and 


438-440 MHz are allocated to the fixed and mobile, except aeronautical mobile, services on a primary 
basis. (WRC-12) 


5.275 Additional allocation: in Croatia, Estonia, Finland, Libya, The Former Yugoslav Republic of 
Macedonia, Montenegro, Serbia and Slovenia, the bands 430-432 MHz and 438-440 MHz are also 
allocated to the fixed and mobile, except aeronautical mobile, services on a primary basis. (WRC-07) 


5.276 Additional allocation: in Afghanistan, Algeria, Saudi Arabia, Bahrain, Bangladesh, Brunei 
Darussalam, Burkina Faso, Djibouti, Egypt, the United Arab Emirates, Ecuador, Eritrea, Ethiopia, 
Greece, Guinea, India, Indonesia, Iran (Islamic Republic of), Iraq, Israel, Italy, Jordan, Kenya, Kuwait, 
Libya, Malaysia, Niger, Nigeria, Oman, Pakistan, the Philippines, Qatar, the Syrian Arab Republic, the 
Dem. People’s Rep. of Korea, Singapore, Somalia, Sudan, Switzerland, Tanzania, Thailand, Togo, 
Turkey and Yemen, the band 430-440 MHz is also allocated to the fixed service on a primary basis and 
the bands 430-435 MHz and 438-440 MHz are also allocated to the mobile, except aeronautical mobile, 
service on a primary basis. (WRC-12) 


5.277 Additional allocation: in Angola, Armenia, Azerbaijan, Belarus, Cameroon, Congo (Rep. of 
the), Djibouti, the Russian Federation, Georgia, Hungary, Israel, Kazakhstan, Mali, Mongolia, 
Uzbekistan, Poland, the Dem. Rep. of the Congo, Kyrgyzstan, Slovakia, Romania, Rwanda, Tajikistan, 
Chad, Turkmenistan and Ukraine, the band 430-440 MHz is also allocated to the fixed service on a 
primary basis. (WRC-12) 


5.286AA The band 450-470 MHz is identified for use by administrations wishing to implement 
International Mobile Telecommunications (IMT). See Resolution 224 (Rev.WRC-12). This 
identification does not preclude the use of this band by any application of the services to which it is 
allocated and does not establish priority in the Radio Regulations. (Fcc) 


5.288 In the territorial waters of the United States and the Philippines, the preferred frequencies for 
use by on-board communication stations shall be 457.525 MHz, 457.550 MHz, 457.575 MHz and 
457.600 MHz paired, respectively, with 467.750 MHz, 467.775 MHz, 467.800 MHz and 467.825 MHz. 
The characteristics of the equipment used shall conform to those specified in Recommendation ITU-R 
M.1174-2. (WRC-03) 


жжжжж 


5.290 Different category of service: іп Afghanistan, Azerbaijan, Belarus, China, the Russian 
Federation, Japan, Kyrgyzstan, Tajikistan and Turkmenistan, the allocation of the band 460-470 MHz to 
the meteorological-satellite service (space-to-Earth) is on a primary basis (see No. 5.33), subject to 
agreement obtained under No. 9.21. (wRc-12) 


5.293 Different category of service: in Canada, Chile, Cuba, the United States, Guyana, Honduras, 
Jamaica, Mexico, Panama and Peru, the allocation of the bands 470-512 MHz and 614-806 MHz to the 
fixed service is on a primary basis (see No. 5.33), subject to agreement obtained under No. 9.21. In 
Canada, Chile, Cuba, the United States, Guyana, Honduras, Jamaica, Mexico, Panama and Peru, the 
allocation of the bands 470-512 MHz and 614-698 MHz to the mobile service is on a primary basis (see 
No. 5.33), subject to agreement obtained under No. 9.21. In Argentina and Ecuador, the allocation of the 
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band 470-512 MHz to the fixed and mobile services is on a primary basis (see No. 5.33), subject to 
agreement obtained under No. 9.21. (WRC-12) 


5.294 Additional allocation: in Saudi Arabia, Cameroon, Côte d'Ivoire, Egypt, Ethiopia, Israel, 
Kenya, Libya, the Syrian Arab Republic, South Sudan, Chad and Yemen, the band 470-582 MHz is also 
allocated to the fixed service on a secondary basis. (WRC-12) 


5.296 Additional allocation: in Albania, Germany, Saudi Arabia, Austria, Bahrain, Belgium, Benin, 
Bosnia and Herzegovina, Burkina Faso, Cameroon, Congo (Rep. of the), Côte d'Ivoire, Croatia, 
Denmark, Djibouti, Egypt, United Arab Emirates, Spain, Estonia, Finland, France, Gabon, Ghana, Iraq, 
Ireland, Iceland, Israel, Italy, Jordan, Kuwait, Latvia, The Former Yugoslav Republic of Macedonia, 
Libya, Liechtenstein, Lithuania, Luxembourg, Mali, Malta, Morocco, Moldova, Monaco, Niger, Norway, 
Oman, the Netherlands, Poland, Portugal, Qatar, the Syrian Arab Republic, Slovakia, the Czech Republic, 
the United Kingdom, Sudan, Sweden, Switzerland, Swaziland, Chad, Togo, Tunisia and Turkey, the band 
470-790 MHz, and in Angola, Botswana, Lesotho, Malawi, Mauritius, Mozambique, Namibia, Nigeria, 
South Africa, Tanzania, Zambia and Zimbabwe, the band 470-698 MHz are also allocated on a secondary 
basis to the land mobile service, intended for applications ancillary to broadcasting. Stations of the land 
mobile service in the countries listed in this footnote shall not cause harmful interference to existing or 
planned stations operating in accordance with the Table in countries other than those listed in this 
footnote. (WRC-12) 


жжжжж 


5.300 Additional allocation: in Saudi Arabia, Cameroon, Egypt, United Arab Emirates, Israel, 
Jordan, Libya, Oman, Qatar, the Syrian Arab Republic, Sudan and South Sudan, the band 582-790 MHz 


is also allocated to the fixed and mobile, except aeronautical mobile, services on a secondary basis. 
(WRC-12) 


5.312 Additional allocation: in Armenia, Azerbaijan, Belarus, the Russian Federation, Georgia, 
Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan, Turkmenistan and Ukraine, the band 645-862 MHz, in 
Bulgaria the bands 646-686 MHz, 726-758 MHz, 766-814 MHz and 822-862 MHz, in Romania the band 
830-862 MHz, and in Poland, the band 830-860 MHz until 31 December 2012 and the band 860-862 
MHz until 31 December 2017, are also allocated to the aeronautical radionavigation service on a primary 
basis. (WRC-12) 


5.312A In Region 1, the use of the band 694-790 MHz by the mobile, except aeronautical mobile, 
service is subject to the provisions of Resolution 232 (WRC-12). See also Resolution 224 
(Rev.WRC-12). (WRC-12) 


5.313A The band, or portions of the band 698-790 MHz, in Bangladesh, China, Korea (Rep. of), 
India, Japan, New Zealand, Pakistan, Papua New Guinea, Philippines and Singapore are identified for use 
by these administrations wishing to implement International Mobile Telecommunications (IMT). This 
identification does not preclude the use of these bands by any application of the services to which they 
are allocated and does not establish priority in the Radio Regulations. In China, the use of IMT in this 
band will not start until 2015. (WRC-12) 


Жжжж ж 


5.314 Additional allocation: in Austria, Italy, Moldova, Uzbekistan, Kyrgyzstan апа the United 


Kingdom, the band 790-862 MHz is also allocated to the land mobile service on a secondary basis. 
(WRC-12) 


5.315 Alternative allocation: in Greece, the band 790-838 MHz is allocated to the broadcasting 
service on a primary basis. (WRC-12) 


5.316 Additional allocation: in Germany, Saudi Arabia, Bosnia and Herzegovina, Burkina Faso, 
Cameroon, Côte d'Ivoire, Croatia, Denmark, Egypt, Finland, Greece, Israel, Jordan, Kenya, Libya, Тһе 
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Former Yugoslav Republic of Macedonia, Liechtenstein, Mali, Monaco, Montenegro, Norway, the 
Netherlands, Portugal, the United Kingdom, the Syrian Arab Republic, Serbia, Sweden and Switzerland, 
the band 790-830 MHz, and in these same countries and in Spain, France, Gabon and Malta, the band 
830-862 MHz, are also allocated to the mobile, except aeronautical mobile, service on a primary basis. 
However, stations of the mobile service in the countries mentioned in connection with each band referred 
to in this footnote shall not cause harmful interference to, or claim protection from, stations of services 
operating in accordance with the Table in countries other than those mentioned in connection with the 
band. This allocation is effective until 16 June 2015. (wrc-07) 


5.316A Additional allocation: in Spain, France, Gabon and Malta, the band 790-830 MHz, in 
Albania, Angola, Bahrain, Benin, Botswana, Burundi, Congo (Rep. of the), Egypt, United Arab Emirates, 
Estonia, Gambia, Ghana, Guinea, Guinea-Bissau, Hungary, Iraq, Kuwait, Lesotho, Latvia, Lebanon, 
Lithuania, Luxembourg, Malawi, Morocco, Mauritania, Mozambique, Namibia, Niger, Nigeria, Oman, 
Uganda, Poland, Qatar, Slovakia, Czech Rep., Romania, Rwanda, Senegal, Sudan, South Sudan, South 
Africa, Swaziland, Tanzania, Chad, Togo, Yemen, Zambia, Zimbabwe and French overseas departments 
and communities of Region 1, the band 790-862 MHz and in Georgia, the band 806-862 MHz are also 
allocated to the mobile, except aeronautical mobile, service on a primary basis subject to the agreement 
by the administrations concerned obtained under No. 9.21 and under the GE06 Agreement, as 
appropriate, including those administrations mentioned in No. 5.312 where appropriate. See Resolutions 
224 (Rev.WRC-12) and 749 (Rev.WRC-12). This allocation is effective until 16 June 2015. (МЕС-12) 


5.316B In Region 1, the allocation to the mobile, except aeronautical mobile, service on a primary 
basis in the frequency band 790-862 MHz shall come into effect from 17 June 2015 and shall be subject 
to agreement obtained under No. 9.21 with respect to the aeronautical radionavigation service in 
countries mentioned іп No. 5.312. For countries party to the GE06 Agreement, the use of stations of the 
mobile service is also subject to the successful application of the procedures of that Agreement. 
Resolutions 224 (Rev. WRC-12) and 749 (Rev.WRC-12) shall apply, as appropriate. (WRC-12) 


жжжжж 


5.317A Those parts of the band 698-960 MHz іп Region 2 and the band 790-960 MHz in Regions 1 
and 3 which are allocated to the mobile service on a primary basis are identified for use by 
administrations wishing to implement International Mobile Telecommunications (IMT) — see Resolutions 
224 (Rev.WRC- 12) and 749 (Rev.WRC- 12), as appropriate. This identification does not preclude the use 
of these bands by any application of the services to which they are allocated and does not establish 
priority in the Radio Regulations. (WRC-12) 


5.322 In Region 1, in the band 862-960 MHz, stations of the broadcasting service shall be operated 
only in the African Broadcasting Area (see Nos. 5.10 to 5.13) excluding Algeria, Burundi, Egypt, Spain, 
Lesotho, Libya, Morocco, Malawi, Namibia, Nigeria, South Africa, Tanzania, Zimbabwe and Zambia, 
subject to agreement obtained under No. 9.21. (wRc-12) 


5.323 Additional allocation: in Armenia, Azerbaijan, Belarus, the Russian Federation, Kazakhstan, 
Uzbekistan, Kyrgyzstan, Tajikistan, Turkmenistan and Ukraine, the band 862-960 MHz, in Bulgaria the 
bands 862-890.2 MHz and 900-935.2 MHz, in Poland the band 862-876 MHz until 31 December 2017, 
and in Romania the bands 862-880 MHz and 915-925 MHz, are also allocated to the aeronautical 
radionavigation service on a primary basis. Such use is subject to agreement obtained under No. 9.21 
with administrations concerned and limited to ground-based radiobeacons in operation on 27 October 
1997 until the end of their lifetime. (wRc-12) 


жжжжж 


5.327A The use of the frequency band 960-1164 MHz by the aeronautical mobile (R) service is 
limited to systems that operate in accordance with recognized international aeronautical standards. Such 
use shall be in accordance with Resolution 417 (Rev.WRC-12). (wRc-12) 
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5.330 Additional allocation: in Angola, Saudi Arabia, Bahrain, Bangladesh, Cameroon, China, 
Djibouti, Egypt, the United Arab Emirates, Eritrea, Ethiopia, Guyana, India, Indonesia, Iran (Islamic 
Republic of), Iraq, Israel, Japan, Jordan, Kuwait, Nepal, Oman, Pakistan, the Philippines, Qatar, the 
Syrian Arab Republic, Somalia, Sudan, South Sudan, Chad, Togo and Yemen, the band 1215-1300 MHz 
is also allocated to the fixed and mobile services on a primary basis. (WRC-12) 


5.331 Additional allocation: in Algeria, Germany, Saudi Arabia, Australia, Austria, Bahrain, 
Belarus, Belgium, Benin, Bosnia and Herzegovina, Brazil, Burkina Faso, Burundi, Cameroon, China, 
Korea (Rep. of), Croatia, Denmark, Egypt, the United Arab Emirates, Estonia, the Russian Federation, 
Finland, France, Ghana, Greece, Guinea, Equatorial Guinea, Hungary, India, Indonesia, Iran (Islamic 
Republic of), Iraq, Ireland, Israel, Jordan, Kenya, Kuwait, The Former Yugoslav Republic of Macedonia, 
Lesotho, Latvia, Lebanon, Liechtenstein, Lithuania, Luxembourg, Madagascar, Mali, Mauritania, 
Montenegro, Nigeria, Norway, Oman, Pakistan, the Netherlands, Poland, Portugal, Qatar, the Syrian 
Arab Republic, Dem. People’s Rep. of Korea, Slovakia, the United Kingdom, Serbia, Slovenia, Somalia, 
Sudan, South Sudan, Sri Lanka, South Africa, Sweden, Switzerland, Thailand, Togo, Turkey, Venezuela 
and Viet Nam, the band 1215-1300 MHz is also allocated to the radionavigation service on a primary 
basis. In Canada and the United States, the band 1240-1300 MHz is also allocated to the radionavigation 
service, and use of the radionavigation service shall be limited to the aeronautical radionavigation 
service. (WRC-12) 


5.335 In Canada and the United States in the band 1240-1300 MHz, active spaceborne sensors in the 
Earth exploration-satellite and space research services shall not cause interference to, claim protection 
from, or otherwise impose constraints on operation or development of the aeronautical radionavigation 
service. 


жжжжж 


5.338 In Kyrgyzstan, Slovakia and Turkmenistan, existing installations of the radionavigation 
service may continue to operate іп the band 1350-1400 MHz. (wrc-12) 


5.338A In the bands 1350-1400 MHz, 1427-1452 MHz, 22.55-23.55 GHz, 30-31.3 GHz, 49.7-50.2 
GHz, 50.4-50.9 GHz, 51.4-52.6 GHz, 81-86 GHz and 92-94 GHz, Resolution 750 (Rev. WRC-12) 
applies. (WRC-12) 


жжжжж 


5.342 Additional allocation: in Armenia, Azerbaijan, Belarus, the Russian Federation, Uzbekistan, 
Kyrgyzstan and Ukraine, the band 1429-1535 MHz, and in Bulgaria the band 1525-1535 MHz, are also 
allocated to the aeronautical mobile service on a primary basis exclusively for the purposes of 
aeronautical telemetry within the national territory. As of 1 April 2007, the use of the band 1452-1492 
MHz is subject to agreement between the administrations concerned. (WRC-12) 


5.351A For the use of the bands 1518-1544 MHz, 1545-1559 MHz, 1610-1645.5 MHz, 
1646.5-1660.5 MHz, 1668-1675 MHz, 1980-2010 MHz, 2170-2200 MHz, 2483.5-2520 MHz and 
2670-2690 MHz by the mobile-satellite service, see Resolutions 212 (Rev.WRC-07) and 225 
(Rev.WRC-12). (ЕСС) 


5.352A In the band 1525-1530 MHz, stations in the mobile-satellite service, except stations in the 
maritime mobile-satellite service, shall not cause harmful interference to, or claim protection from, 
stations of the fixed service in Algeria, Saudi Arabia, Egypt, France and French overseas communities of 
Region 3, Guinea, India, Israel, Italy, Jordan, Kuwait, Mali, Morocco, Mauritania, Nigeria, Oman, 
Pakistan, the Philippines, Qatar, Syrian Arab Republic, Tanzania, Viet Nam and Yemen notified prior to 
1 April 1998. (УЕС-12) 
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5.353A In applying the procedures of Section П of Article 9 to the mobile-satellite service in the 
bands 1530-1544 MHz and 1626.5-1645.5 MHz, priority shall be given to accommodating the spectrum 
requirements for distress, urgency and safety communications of the Global Maritime Distress and Safety 
System (GMDSS). Maritime mobile-satellite distress, urgency and safety communications shall have 
priority access and immediate availability over all other mobile satellite communications operating within 
a network. Mobile-satellite systems shall not cause unacceptable interference to, or claim protection 
from, distress, urgency and safety communications of the GMDSS. Account shall be taken of the priority 
of safety-related communications in the other mobile-satellite services. (The provisions of 
Resolution 222 (Rev.WRC-12) shall apply.) (Fcc) 


жжжжж 


5.355 Additional allocation: in Bahrain, Bangladesh, Congo (Rep. of the), Djibouti, Egypt, Eritrea, 
Iraq, Israel, Kuwait, Qatar, Syrian Arab Republic, Somalia, Sudan, South Sudan, Chad, Togo and Yemen, 
the bands 1540-1559 MHz, 1610-1645.5 MHz and 1646.5-1660 MHz are also allocated to the fixed 
service on a secondary basis. (WRC-12) 


жжжжж 


5.357А Іп applying the procedures of Section П of Article 9 to the mobile-satellite service in the 
frequency bands 1545-1555 MHz and 1646.5-1656.5 MHz, priority shall be given to accommodating the 
spectrum requirements of the aeronautical mobile-satellite (R) service providing transmission of 
messages with priority 1 to біп Article 44. Aeronautical mobile-satellite (К) service communications 
with priority 1 to 6 in Article 44 shall have priority access and immediate availability, by pre-emption if 
necessary, over all other mobile-satellite communications operating within a network. Mobile-satellite 
systems shall not cause unacceptable interference to, or claim protection from, aeronautical mobile- 
satellite (К) service communications with priority 1 to 6 in Article 44. Account shall be taken of the 
priority of safety-related communications in the other mobile-satellite services. (The provisions of 
Resolution 222 (Rev.WRC-12) shall apply.) (WRC-12) 


5.359 Additional allocation: in Germany, Saudi Arabia, Armenia, Austria, Azerbaijan, Belarus, 
Benin, Cameroon, the Russian Federation, France, Georgia, Greece, Guinea, Guinea-Bissau, Jordan, 
Kazakhstan, Kuwait, Lithuania, Mauritania, Uganda, Uzbekistan, Pakistan, Poland, the Syrian Arab 
Republic, Kyrgyzstan, the Dem. People’s Rep. of Korea, Romania, Tajikistan, Tanzania, Tunisia, 
Turkmenistan and Ukraine, the bands 1550-1559 MHz, 1610-1645.5 MHz and 1646.5-1660 MHz are 
also allocated to the fixed service on a primary basis. Administrations are urged to make all practicable 
efforts to avoid the implementation of new fixed-service stations in these bands. (WRC-12) 


жжжжж 


5.362B Additional allocation: The band 1559-1610 MHz is also allocated to the fixed service оп а 
secondary basis in Algeria, Saudi Arabia, Armenia, Azerbaijan, Belarus, Benin, Cameroon, Russian 
Federation, Gabon, Georgia, Guinea, Guinea-Bissau, Jordan, Kazakhstan, Libya, Lithuania, Mali, 
Mauritania , Nigeria, Uzbekistan, Pakistan, Poland, the Syrian Arab Republic, Kyrgyzstan, Dem. 
People’s Rep. of Korea, Romania, Senegal, Tajikistan, Tanzania, Tunisia, Turkmenistan and Ukraine 
until 1 January 2015, at which time this allocation shall no longer be valid. Administrations are urged to 
take all practicable steps to protect the radionavigation-satellite service and the aeronautical 
radionavigation service and not authorize new frequency assignments to fixed-service systems in this 
band. (WRC-12) 


5.362C Additional allocation: in Congo (Rep. of the), Eritrea, Iraq, Israel, Jordan, Qatar, the Syrian 
Arab Republic, Somalia, Sudan, South Sudan, Chad, Togo and Yemen, the band 1559-1610 MHz is also 
allocated to the fixed service on a secondary basis until 1 January 2015, at which time this allocation shall 
no longer be valid. Administrations are urged to take all practicable steps to protect the radionavigation- 


satellite service and not authorize new frequency assignments to fixed-service systems in this band. 
(WRC-12) 
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5.367 Additional allocation: The frequency band 1610-1626.5 MHz is also allocated to the 
aeronautical mobile-satellite (R) service on a primary basis, subject to agreement obtained under 
No. 9.21. (WRC-12) 


th ck ck ok k 


5.369 Different category of service: in Angola, Australia, China, Eritrea, Ethiopia, India, Iran 
(Islamic Republic of), Israel, Lebanon, Liberia, Madagascar, Mali, Pakistan, Papua New Guinea, Syrian 
Arab Republic, the Dem. Rep. of the Congo, Sudan, South Sudan, Togo and Zambia, the allocation of the 
band 1610-1626.5 MHz to the radiodetermination-satellite service (Earth-to-space) is on a primary basis 


(see No. 5.33), subject to agreement obtained under No. 9.21 from countries not listed in this provision. 
(WRC-12) 


жжжжж 


5.371 Additional allocation: in Region 1, the band 1610-1626.5 МН? (Earth-to-space) is also 
allocated to the radiodetermination-satellite service on a secondary basis, subject to agreement obtained 
under No. 9.21. (WRC-12) 


жжжжж 


5.381 Additional allocation: in Afghanistan, Cuba, India, Iran (Islamic Republic of) and Pakistan, 
the band 1690-1700 MHz is also allocated to the fixed and mobile, except aeronautical mobile, services 
on a primary basis. (WRC-12) 


5.382 Different category of service: in Saudi Arabia, Armenia, Azerbaijan, Bahrain, Belarus, Congo 
(Rep. of the), Egypt, the United Arab Emirates, Eritrea, Ethiopia, the Russian Federation, Guinea, Iraq, 
Israel, Jordan, Kazakhstan, Kuwait, the Former Yugoslav Republic of Macedonia, Lebanon, Mauritania, 
Moldova, Mongolia, Oman, Uzbekistan, Poland, Qatar, the Syrian Arab Republic, Kyrgyzstan, Somalia, 
Tajikistan, Tanzania, Turkmenistan, Ukraine and Yemen, the allocation of the band 1690-1700 MHz to 
the fixed and mobile, except aeronautical mobile, services is on a primary basis (see No. 5.33), and in the 
Dem. People’s Rep. of Korea, the allocation of the band 1690-1700 MHz to the fixed service is on a 


primary basis (see No. 5.33) and to the mobile, except aeronautical mobile, service on a secondary basis. 
(WRC-12) 


жжжжж 


5.384A The bands, or portions of the bands, 1710-1885 MHz, 2300-2400 MHz апа 2500-2690 MHz, 
are identified for use by administrations wishing to implement International Mobile Telecommunications 
(IMT) in accordance with Resolution 223 (Rev. WRC-12). This identification does not preclude the use 
of these bands by any application of the services to which they are allocated and does not establish 
priority in the Radio Regulations. (FCC) 


ok ck ck ok k 


5.387 Additional allocation: in Belarus, Georgia, Kazakhstan, Kyrgyzstan, Romania, Tajikistan and 
Turkmenistan, the band 1770-1790 MHz is also allocated to the meteorological-satellite service on a 
primary basis, subject to agreement obtained under No. 9.21. (wRc-12) 


5.388 The bands 1885-2025 MHz and 2110-2200 MHz are intended for use, on a worldwide basis, 
by administrations wishing to implement International Mobile Telecommunications (IMT). Such use 
does not preclude the use of these bands by other services to which they are allocated. The bands should 
be made available for IMT in accordance with Resolution 212 (Rev.WRC-07). (See also Resolution 223 
(Rev.WRC-12).) (WRC-12) (FCC) 


5.388A In Regions | and 3, the bands 1885-1980 MHz, 2010-2025 MHz and 2110-2170 MHz and, 
in Region 2, the bands 1885-1980 MHz and 2110-2160 MHz may be used by high altitude platform 
stations as base stations to provide International Mobile Telecommunications (IMT), in accordance with 
Resolution 221 (Rev.WRC-07). Their use by IMT applications using high altitude platform stations as 
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base stations does not preclude the use of these bands by any station in the services to which they are 
allocated and does not establish priority in the Radio Regulations. (wRc-12) 


5.388B In Algeria, Saudi Arabia, Bahrain, Benin, Burkina Faso, Cameroon, Comoros, Côte d’ Ivoire, 
China, Cuba, Djibouti, Egypt, United Arab Emirates, Eritrea, Ethiopia, Gabon, Ghana, India, Iran 
(Islamic Republic of), Israel, Jordan, Kenya, Kuwait, Libya, Mali, Morocco, Mauritania, Nigeria, Oman, 
Uganda, Pakistan, Qatar, the Syrian Arab Republic, Senegal, Singapore, Sudan, South Sudan, Tanzania, 
Chad, Togo, Tunisia, Yemen, Zambia and Zimbabwe, for the purpose of protecting fixed and mobile 
services, including IMT mobile stations, in their territories from co-channel interference, a high altitude 
platform station (HAPS) operating as an IMT base station in neighbouring countries, in the bands 
referred to in No. 5.388A, shall not exceed a co-channel power flux-density оҒ-127 dB(W/(m? - MHz)) 
at the Earth’s surface outside a country’s borders unless explicit agreement of the affected administration 
is provided at the time of the notification of HAPS. (wrc-12) 


5.389A The use of the bands 1980-2010 MHz and 2170-2200 MHz by the mobile-satellite service is 
subject to coordination under No. 9.11A and to the provisions of Resolution 716 (Rev.WRC-12). (ЕСС) 


5.389C The use of the bands 2010-2025 MHz and 2160-2170 MHz in Region 2 by the 
mobile-satellite service is subject to coordination under No. 9.11A and to the provisions of Resolution 
716 (Rev.WRC-12). (FCC) 


Жжжж ж 


5.398A Different category of service: Іп Armenia, Azerbaijan, Belarus, the Russian Federation, 
Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and Ukraine, the band 2483.5-2500 MHz is allocated on 
a primary basis to the radiolocation service. The radiolocation stations in these countries shall not cause 
harmful interference to, or claim protection from, stations of the fixed, mobile and mobile-satellite 


services operating in accordance with the Radio Regulations in the frequency band 2483.5-2500 MHz. 
(WRC-12) 


5.399 Except for cases referred to in No. 5.401, stations of the radiodetermination-satellite service 
operating in the frequency band 2483.5-2500 MHz for which notification information is received by the 
Bureau after 17 February 2012, and the service area of which includes Armenia, Azerbaijan, Belarus, the 
Russian Federation, Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and Ukraine, shall not cause 
harmful interference to, and shall not claim protection from stations of the radiolocation service operating 
in these countries in accordance with No. 5.398A. (WRC-12) 


5.401 In Angola, Australia, Bangladesh, Burundi, China, Eritrea, Ethiopia, India, Iran (Islamic 
Republic of), Lebanon, Liberia, Libya, Madagascar, Mali, Pakistan, Papua New Guinea, Syrian Arab 
Republic, Dem. Rep. of the Congo, Sudan, Swaziland, Togo and Zambia, the band 2483.5-2500 MHz 
was already allocated on a primary basis to the radiodetermination-satellite service before WRC-12, 
subject to agreement obtained under No. 9.21 from countries not listed in this provision. Systems in the 
radiodetermination-satellite service for which complete coordination information has been received by 
the Radiocommunication Bureau before 18 February 2012 will retain their regulatory status, as of the 
date of receipt of the coordination request information. (WRC-12) 


5.410 The band 2500-2690 MHz may be used for tropospheric scatter systems in Region 1, subject 
to agreement obtained under No. 9.21. No. 9.21 does not apply to tropospheric scatter links situated 
entirely outside Region 1. Administrations shall make all practicable efforts to avoid developing new 
tropospheric scatter systems in this band. When planning new tropospheric scatter radio-relay links in 
this band, all possible measures shall be taken to avoid directing the antennas of these links towards the 
geostationary-satellite orbit. (WRC-12) 
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5.412 Alternative allocation: in Kyrgyzstan and Turkmenistan, the band 2500-2690 MHz is 
allocated to the fixed and mobile, except aeronautical mobile, services on a primary basis. (WRC-12) 


Жжжж ж 


5.418 Additional allocation: in Korea (Rep. of), India, Japan and Thailand, the band 2535-2655 
MHz is also allocated to the broadcasting-satellite service (sound) and complementary terrestrial 
broadcasting service on a primary basis. Such use is limited to digital audio broadcasting and is subject 
to the provisions of Resolution 528 (Rev.WRC-03). The provisions of No. 5.416 and Table 21-4 of 
Article 21, do not apply to this additional allocation. Use of non-geostationary-satellite systems in the 
broadcasting-satellite service (sound) is subject to Resolution 539 (Rev.WRC-03). Geostationary 
broadcasting-satellite service (sound) systems for which complete Appendix 4 coordination information 
has been received after 1 June 2005 are limited to systems intended for national coverage. The power 
flux-density at the Earth’s surface produced by emissions from a geostationary broadcasting-satellite 
service (sound) space station operating in the band 2630-2655 MHz, and for which complete Appendix 4 
coordination information has been received after 1 June 2005, shall not exceed the following limits, for 
all conditions and for all methods of modulation: 


—130 dB(W/(m? - MHz)) for 0° < 0 < 5° 
—130 + 0.4 (0 - 5) dB(W/(m?2 - MHz)) 

for 5° < Ө < 25° 
-122 dB(W/(m?2 - MHz)) for 25°< Ө < 90° 


where 0 is the angle of arrival of the incident wave above the horizontal plane, in degrees. These limits 
may be exceeded on the territory of any country whose administration has so agreed. As an exception to 
the limits above, ће pfd value of —122 dB(W/(m? - MHz)) shall be used as a threshold for coordination 
under No. 9.11 in an area of 1500 km around the territory of the administration notifying the 
broadcasting-satellite service (sound) system. 

In addition, an administration listed in this provision shall not have simultaneously two overlapping 
frequency assignments, one under this provision and the other under No. 5.416 for systems for which 
complete Appendix 4 coordination information has been received after 1 June 2005. (WRC-12) 


жжжжж 


5.422 Additional allocation: in Saudi Arabia, Armenia, Azerbaijan, Bahrain, Belarus, Brunei 
Darussalam, Congo (Rep. of the), Сбіе d'Ivoire, Cuba, Djibouti, Egypt, the United Arab Emirates, 
Eritrea, Ethiopia, Gabon, Georgia, Guinea, Guinea-Bissau, Iran (Islamic Republic of), Iraq, Israel, 
Jordan, Kuwait, Lebanon, Mauritania, Mongolia, Montenegro, Nigeria, Oman, Pakistan, the Philippines, 
Qatar, Syrian Arab Republic, Kyrgyzstan, the Dem. Rep. of the Congo, Romania, Somalia, Tajikistan, 
Tunisia, Turkmenistan, Ukraine and Yemen, the band 2690-2700 MHz is also allocated to the fixed and 
mobile, except aeronautical mobile, services on a primary basis. Such use is limited to equipment in 
operation by 1 January 1985. (wRc-12) 


жжжжж 


5.428 Additional allocation: in Azerbaijan, Mongolia, Kyrgyzstan and Turkmenistan, the band 
3100-3300 MHz is also allocated to the radionavigation service on a primary basis. (WRC-12) 


5.429 Additional allocation: in Saudi Arabia, Bahrain, Bangladesh, Brunei Darussalam, Cameroon, 
China, Congo (Rep. of the), Korea (Rep. of), Сбіе d'Ivoire, Egypt, the United Arab Emirates, India, 
Indonesia, Iran (Islamic Republic of), Iraq, Israel, Japan, Jordan, Kenya, Kuwait, Lebanon, Libya, 
Malaysia, Oman, Uganda, Pakistan, Qatar, the Syrian Arab Republic, the Dem. Rep. of the Congo, the 
Dem. People’s Rep. of Korea and Yemen, the band 3300-3400 MHz is also allocated to the fixed and 
mobile services on a primary basis. The countries bordering the Mediterranean shall not claim protection 
for their fixed and mobile services from the radiolocation service. (WRC-12) 


5.430 Additional allocation: in Azerbaijan, Mongolia, Kyrgyzstan and Turkmenistan, the band 
3300-3400 MHz is also allocated to the radionavigation service on a primary basis. (WRC-12) 
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5.430A Different category of service: in Albania, Algeria, Germany, Andorra, Saudi Arabia, 
Austria, Azerbaijan, Bahrain, Belgium, Benin, Bosnia and Herzegovina, Botswana, Bulgaria, Burkina 
Faso, Cameroon, Cyprus, Vatican, Congo (Rep. of the), Côte d'Ivoire, Croatia, Denmark, Egypt, Spain, 
Estonia, Finland, France and French overseas departments and communities in Region 1, Gabon, 
Georgia, Greece, Guinea, Hungary, Ireland, Iceland, Israel, Italy, Jordan, Kuwait, Lesotho, Latvia, The 
Former Yugoslav Republic of Macedonia, Liechtenstein, Lithuania, Malawi, Mali, Malta, Morocco, 
Mauritania, Moldova, Monaco, Mongolia, Montenegro, Mozambique, Namibia, Niger, Norway, Oman, 
Netherlands, Poland, Portugal, Qatar, the Syrian Arab Republic, the Dem. Rep. of the Congo, Slovakia, 
Czech Rep., Romania, United Kingdom, San Marino, Senegal, Serbia, Sierra Leone, Slovenia, South 
Africa, Sweden, Switzerland, Swaziland, Chad, Togo, Tunisia, Turkey, Ukraine, Zambia and Zimbabwe, 
the band 3400-3600 MHz is allocated to the mobile, except aeronautical mobile, service on a primary 
basis subject to agreement obtained under No. 9.21 with other administrations and is identified for 
International Mobile Telecommunications (IMT). This identification does not preclude the use of this 
band by any application of the services to which it is allocated and does not establish priority in the Radio 
Regulations. At the stage of coordination the provisions of Nos. 9.17 and 9.18 also apply. Before an 
administration brings into use a (base or mobile) station of the mobile service in this band, it shall ensure 
that the power flux-density (pfd) produced at 3 т above ground does not exceed —154.5 dB(W/(m? · 4 
kHz)) for more than 20% of time at the border of the territory of any other administration. This limit may 
be exceeded on the territory of any country whose administration has so agreed. In order to ensure that 
the pfd limit at the border of the territory of any other administration is met, the calculations and 
verification shall be made, taking into account all relevant information, with the mutual agreement of 
both administrations (the administration responsible for the terrestrial station and the administration 
responsible for the earth station), with the assistance of the Bureau if so requested. In case of 
disagreement, the calculation and verification of the pfd shall be made by the Bureau, taking into account 
the information referred to above. Stations of the mobile service in the band 3400-3600 MHz shall not 
claim more protection from space stations than that provided in Table 21-4 of the Radio Regulations 
(Edition of 2004). This allocation is effective from 17 November 2010. (wrc-12) 


5.431A Different category of service: in Argentina, Brazil, Chile, Costa Rica, Cuba, French 
overseas departments and communities in Region 2, Dominican Republic, El Salvador, Guatemala, 
Mexico, Paraguay, Suriname, Uruguay and Venezuela, the band 3400-3500 MHz is allocated to the 
mobile, except aeronautical mobile, service on a primary basis, subject to agreement obtained under No. 
9.21. Stations of the mobile service in the band 3400-3500 MHz shall not claim more protection from 
space stations than that provided in Table 21-4 of the Radio Regulations (Edition of 2004). (wRc-12) 


жжжжж 


5.432B Different category of service: in Bangladesh, China, French overseas communities of 
Region 3, India, Iran (Islamic Republic of), New Zealand and Singapore, the band 3400-3500 MHz is 
allocated to the mobile, except aeronautical mobile, service on a primary basis, subject to agreement 
obtained under No. 9.21 with other administrations and is identified for International Mobile 
Telecommunications (IMT). This identification does not preclude the use of this band by any application 
of the services to which it is allocated and does not establish priority in the Radio Regulations. At the 
stage of coordination the provisions of Nos. 9.17 and 9.18 also apply. Before an administration brings 
into use a (base or mobile) station of the mobile service in this band it shall ensure that the power flux- 
density (pfd) produced at 3 m above ground does not exceed -154.5 dB(W/(m? - 4 kHz)) for more than 
20% of time at the border of the territory of any other administration. This limit may be exceeded on the 
territory of any country whose administration has so agreed. In order to ensure that the pfd limit at the 
border of the territory of any other administration is met, the calculations and verification shall be made, 
taking into account all relevant information, with the mutual agreement of both administrations (the 
administration responsible for the terrestrial station and the administration responsible for the earth 
station) with the assistance of the Bureau if so requested. In case of disagreement, the calculation and 
verification of the pfd shall be made by the Bureau, taking into account the information referred to above. 
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Stations of the mobile service in the band 3400-3500 MHz shall not claim more protection from space 
stations than that provided in Table 21-4 of the Radio Regulations (Edition of 2004). This allocation is 
effective from 17 November 2010. (wrRc-12) 


th ck ck ok k 


5.433A In Bangladesh, China, French overseas communities of Region 3, Korea (Rep. of), India, 
Iran (Islamic Republic of), Japan, New Zealand and Pakistan, the band 3500-3600 MHz is identified for 
International Mobile Telecommunications (IMT). This identification does not preclude the use of this 
band by any application of the services to which it is allocated and does not establish priority in the Radio 
Regulations. At the stage of coordination the provisions of Nos. 9.17 and 9.18 also apply. Before an 
administration brings into use a (base or mobile) station of the mobile service in this band it shall ensure 
that the power flux-density (pfd) produced at 3 m above ground does not exceed -154.5 dB 
(W/(m? · 4 kHz)) for more than 20% of time at the border of the territory of any other administration. 
This limit may be exceeded on the territory of any country whose administration has so agreed. In order 
to ensure that the pfd limit at the border of the territory of any other administration is met, the 
calculations and verification shall be made, taking into account all relevant information, with the mutual 
agreement of both administrations (the administration responsible for the terrestrial station and the 
administration responsible for the earth station), with the assistance of the Bureau if so requested. In case 
of disagreement, the calculation and verification of the pfd shall be made by the Bureau, taking into 
account the information referred to above. Stations of the mobile service in the band 3500-3600 MHz 
shall not claim more protection from space stations than that provided in Table 21-4 of the Radio 
Regulations (Edition of 2004). (wRc-12) 


5.439 Additional allocation: in Iran (Islamic Republic of), the band 4200-4400 MHz is also 
allocated to the fixed service on a secondary basis. (WRC-12) 


5.440A In Region 2 (except Brazil, Cuba, French overseas departments and communities, 
Guatemala, Paraguay, Uruguay and Venezuela), and in Australia, the band 4400-4940 MHz may be used 
for aeronautical mobile telemetry for flight testing by aircraft stations (see No. 1.83). Such use shall be in 
accordance with Resolution 416 (WRC-07) and shall not cause harmful interference to, nor claim 
protection from, the fixed-satellite and fixed services. Any such use does not preclude the use of this 
band by other mobile service applications or by other services to which this band is allocated on a 
co-primary basis and does not establish priority in the Radio Regulations. (wRc-07) 


5.443AA In the frequency bands 5000-5030 MHz and 5091-5150 MHz, the aeronautical mobile- 
satellite (R) service is subject to agreement obtained under No. 9.21. The use of these bands by the 
aeronautical mobile-satellite (R) service is limited to internationally standardized aeronautical systems. 
(WRC-12) 

5.443B In order not to cause harmful interference to the microwave landing system operating above 
5030 MHz, the aggregate power flux-density produced at the Earth’s surface in the band 5030-5150 MHz 
by all the space stations within any radionavigation-satellite service system (space-to-Earth) operating in 
the band 5010-5030 MHz shall not exceed —124.5 dB(W/m7?) іп а 150 kHz band. In order not to cause 
harmful interference to the radio astronomy service in the band 4990-5000 MHz, radionavigation-satellite 
service systems operating in the band 5010-5030 MHz shall comply with the limits in the band 
4990-5000 MHz defined in Resolution 741 (Rev. WRC-12). (мЕс-12) 


5.443C The use of the frequency band 5030-5091 MHz by the aeronautical mobile (R) service is 
limited to internationally standardized aeronautical systems. Unwanted emissions from the aeronautical 
mobile (R) service in the frequency band 5030-5091 MHz shall be limited to protect RNSS system 
downlinks in the adjacent 5010-5030 MHz band. Until such time that an appropriate value is established 
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in a relevant ITU-R Recommendation, the е.1.г.р. density limit of -75 dBW/MHz in the frequency band 
5010-5030 MHz for any AM(R)S station unwanted emission should be used. (WRC-12) 


5.443D In the frequency band 5030-5091 MHz, the aeronautical mobile-satellite (R) service is 
subject to coordination under No. 9.11A. The use of this frequency band by the aeronautical mobile- 
satellite (R) service is limited to internationally standardized aeronautical systems. (WRC-12) 


5.444 The frequency band 5030-5150 MHz is to be used for the operation of the international 
standard system (microwave landing system) for precision approach and landing. In the frequency band 
5030-5091 MHz, the requirements of this system shall have priority over other uses of this band. For the 
use of the frequency band 5091-5150 MHz, No. 5.444А and Resolution 114 (Rev. WRC-12) apply. 
(WRC-12) 

5.444A Additional allocation: the band 5091-5150 MHz is also allocated to the fixed-satellite 
service (Earth-to-space) on a primary basis. This allocation is limited to feeder links of 
non-geostationary satellite systems in the mobile-satellite service and is subject to coordination under No. 
9.11А. 

Іп the band 5091-5150 MHz, the following conditions also apply: 

-ргіог to 1 January 2018, the use of the band 5091-5150 MHz by feeder links of non-geostationary- 
satellite systems in the mobile-satellite service shall be made in accordance with Resolution 114 
(Rev.WRC- 12); 

-аНег 1 January 2016, no new assignments shall be made to earth stations providing feeder links of 
non-geostationary mobile-satellite systems; 

-аНег 1 January 2018, the fixed-satellite service will become secondary to the aeronautical 
radionavigation service. (FCC) 


5.444B The use of the frequency band 5091-5150 MHz by the aeronautical mobile service is limited 
to: 

—systems operating in the aeronautical mobile (R) service and in accordance with international 
aeronautical standards, limited to surface applications at airports. Such use shall be in accordance with 
Resolution 748 (Rev.WRC-12); 

—aeronautical telemetry transmissions from aircraft stations (see No. 1.83) in accordance with 
Resolution 418 (Rev.WRC-12). (WRC-12) 


5.446 Additional allocation: in the countries listed in No. 5.369, the band 5150-5216 MHz is also 
allocated to the radiodetermination-satellite service (space-to-Earth) on a primary basis, subject to 
agreement obtained under No. 9.21. In Region 2, the band is also allocated to the radiodetermination- 
satellite service (space-to-Earth) on a primary basis. In Regions | and 3, except those countries listed in 
Nos. 5.369 and Bangladesh, the band is also allocated to the radiodetermination-satellite service (space- 
to-Earth) on a secondary basis. The use by the radiodetermination-satellite service is limited to feeder links in 
conjunction with the radiodetermination-satellite service operating in the bands 1610-1626.5 MHz and/or 
2483.5-2500 MHz. The total power flux-density at ће Earth’s surface shall in no case exceed -159 dB 
(W/m?) in апу 4 kHz band for all angles of arrival. (wRc-12) 


5.446A The use of the bands 5150-5350 MHz and 5470-5725 MHz by the stations in the mobile, 
except aeronautical mobile, service shall be in accordance with Resolution 229 (Rev.WRC-12). (wRc-12) 


жжжжж 


5.446C Additional allocation: in Region 1 (except in Algeria, Saudi Arabia, Bahrain, Egypt, United 
Arab Emirates, Jordan, Kuwait, Lebanon, Morocco, Oman, Qatar, Syrian Arab Republic, Sudan, South 
Sudan and Tunisia) and in Brazil, the band 5150-5250 MHz is also allocated to the aeronautical mobile 
service on a primary basis, limited to aeronautical telemetry transmissions from aircraft stations (see No. 
1.83), in accordance with Resolution 418 (Rev.WRC-12). These stations shall not claim protection from 
other stations operating in accordance with Article 5. No. 5.43A does not apply. (WRC-12) 


5.447 Additional allocation: in Côte d'Ivoire, Egypt, Israel, Lebanon, the Syrian Arab Republic and 
Tunisia, the band 5150-5250 MHz is also allocated to the mobile service, on a primary basis, subject to 
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agreement obtained under No. 9.21. In this case, the provisions of Resolution 229 (Rev.WRC-12) do not 
apply. (WRC-12) 


5.447A The allocation to the fixed-satellite service (Earth-to-space) in the band 5150-5250 MHz is 
limited to feeder links of non-geostationary-satellite systems in the mobile-satellite service and is subject 
to coordination under No. 9.11A. 


5.448 Additional allocation: in Azerbaijan, Kyrgyzstan, Romania and Turkmenistan, the band 5250- 
5350 MHz is also allocated to the radionavigation service on a primary basis. (WRC-12) 


жжжжж 


5.450 Additional allocation: іп Austria, Azerbaijan, Iran (Islamic Republic of), Kyrgyzstan, 
Romania, Turkmenistan and Ukraine, the band 5470-5650 MHz is also allocated to the aeronautical 
radionavigation service on a primary basis. (WRC-12) 


5.453 Additional allocation: in Saudi Arabia, Bahrain, Bangladesh, Brunei Darussalam, Cameroon, 
China, Congo (Rep. of the), Korea (Rep. of), Сбіе d’Ivoire, Djibouti, Egypt, the United Arab Emirates, 
Gabon, Guinea, Equatorial Guinea, India, Indonesia, Iran (Islamic Republic of), Iraq, Israel, Japan, 
Jordan, Kenya, Kuwait, Lebanon, Libya, Madagascar, Malaysia, Niger, Nigeria, Oman, Uganda, 
Pakistan, the Philippines, Qatar, the Syrian Arab Republic, the Dem. People’s Rep. of Korea, Singapore, 
Sri Lanka, Swaziland, Tanzania, Chad, Thailand, Togo, Viet Nam and Yemen, the band 5650-5850 MHz 
is also allocated to the fixed and mobile services on a primary basis. In this case, the provisions of 
Resolution 229 (Rev.WRC-12) do not apply. (wRc-12) 


5.454 Different category of service: in Azerbaijan, the Russian Federation, Georgia, Kyrgyzstan, 
Tajikistan and Turkmenistan, the allocation of the band 5670-5725 MHz to the space research service is 
on a primary basis (see No. 5.33). (WRC-12) 


жжжжж 


5.457 In Australia, Burkina Faso, Cote d'Ivoire, Mali and Nigeria, the allocation to the fixed service 
in the bands 6440-6520 MHz (HAPS-to-ground direction) and 6560-6640 MHz (ground-to-HAPS 
direction) may also be used by gateway links for high-altitude platform stations (HAPS) within the 
territory of these countries. Such use is limited to operation in HAPS gateway links and shall not cause 
harmful interference to, and shall not claim protection from, existing services, and shall be in compliance 
with Resolution 150 (WRC-12). Existing services shall not be constrained in future development by 
HAPS gateway links. The use of HAPS gateway links in these bands requires explicit agreement with 
other administrations whose territories are located within 1000 kilometres from the border of an 
administration intending to use the HAPS gateway links. (WRC-12) 


tk ck ck ok k 


5.457В In the bands 5925-6425 MHz and 14-14.5 GHz, earth stations located on board vessels may 
operate with the characteristics and under the conditions contained in Resolution 902 (WRC-03) іп 
Algeria, Saudi Arabia, Bahrain, Comoros, Djibouti, Egypt, United Arab Emirates, Jordan, Kuwait, Libya, 
Morocco, Mauritania, Oman, Qatar, the Syrian Arab Republic, Sudan, South Sudan, Tunisia and Yemen, 
in the maritime mobile-satellite service on a secondary basis. Such use shall be in accordance with 
Resolution 902 (WRC-03). (WRC-12) 


5.457C In Region 2 (except Brazil, Cuba, French overseas departments and communities, 
Guatemala, Paraguay, Uruguay and Venezuela), the band 5925-6700 MHz may be used for aeronautical 
mobile telemetry for flight testing by aircraft stations (see No. 1.83). Such use shall be in accordance 
with Resolution 416 (WRC-07) and shall not cause harmful interference to, nor claim protection from, 
the fixed-satellite and fixed services. Any such use does not preclude the use of this band by other 
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mobile service applications or by other services to which this band is allocated on a co-primary basis and 
does not establish priority in the Radio Regulations. (WRC-07) 


жжжжж 


5.461B The use of the band 7750-7900 MHz by the meteorological-satellite service (space-to-Earth) 
is limited to non-geostationary satellite systems. (WRC-12) 


5.462A In Regions | and 3 (except for Japan), in the band 8025-8400 MHz, the Earth exploration- 
satellite service using geostationary satellites shall not produce a power flux-density in excess of the 
following values for angles of arrival (0), without the consent of the affected administration: 


-135 dB(W/m?) in a 1 MHz band for 0° < Ө < 5° 
—135 + 0.5 (6-5) dB(W/m?) in a 1 MHz band for 
59<0 < 25° 
-125 dB(W/m2) іп a 1 MHz band for 25° < 0 < 90° (WRC-12) (FCC) 


Жжжж ж 


5.466 Different category of service: in Singapore and Sri Lanka, the allocation of the Бапа 8400- 
8500 MHz to the space research service is on a secondary basis (see No. 5.32). (WRC-12) 


5.468 Additional allocation: in Saudi Arabia, Bahrain, Bangladesh, Brunei Darussalam, Burundi, 
Cameroon, China, Congo (Rep. of the), Costa Rica, Djibouti, Egypt, the United Arab Emirates, Gabon, 
Guyana, Indonesia, Iran (Islamic Republic of), Iraq, Jamaica, Jordan, Kenya, Kuwait, Lebanon, Libya, 
Malaysia, Mali, Morocco, Mauritania, Nepal, Nigeria, Oman, Uganda, Pakistan, Qatar, Syrian Arab 
Republic, the Dem. People’s Rep. of Korea, Senegal, Singapore, Somalia, Sudan, Swaziland, Tanzania, 
Chad, Togo, Tunisia and Yemen, the band 8500-8750 MHz is also allocated to the fixed and mobile 
services on a primary basis. (WRC-12) 


5.469 Additional allocation: in Armenia, Azerbaijan, Belarus, the Russian Federation, Georgia, 
Hungary, Lithuania, Mongolia, Uzbekistan, Poland, Kyrgyzstan, the Czech Rep., Romania, Tajikistan, 
Turkmenistan and Ukraine, the band 8500-8750 MHz is also allocated to the land mobile and 
radionavigation services on a primary basis. (WRC-12) 


жжжжж 


5.471 Additional allocation: in Algeria, Germany, Bahrain, Belgium, China, Egypt, the United Arab 
Emirates, France, Greece, Indonesia, Iran (Islamic Republic of), Libya, the Netherlands, Qatar, Sudan 
and South Sudan, the bands 8825-8850 MHz and 9000-9200 MHz are also allocated to the maritime 
radionavigation service, on a primary basis, for use by shore-based radars only. (wRC-12) 


жжжжж 


5.477 Different category of service: in Algeria, Saudi Arabia, Bahrain, Bangladesh, Brunei 
Darussalam, Cameroon, Djibouti, Egypt, the United Arab Emirates, Eritrea, Ethiopia, Guyana, India, 
Indonesia, Iran (Islamic Republic of), Iraq, Jamaica, Japan, Jordan, Kuwait, Lebanon, Liberia, Malaysia, 
Nigeria, Oman, Pakistan, Qatar, Syrian Arab Republic, the Dem. People’s Rep. of Korea, Singapore, 
Somalia, Sudan, South Sudan, Trinidad and Tobago, and Yemen, the allocation of the band 9800-10000 
MHz to the fixed service is on a primary basis (see No. 5.33). (WRC-12) 


5.481 Additional allocation: in Germany, Angola, Brazil, China, Costa Rica, Côte d'Ivoire, 
El Salvador, Ecuador, Spain, Guatemala, Hungary, Japan, Kenya, Morocco, Nigeria, Oman, Uzbekistan, 
Pakistan, Paraguay, Peru, the Dem. People’s Rep. of Korea, Romania, Tanzania, Thailand and Uruguay, 
the band 10.45-10.5 GHz is also allocated to the fixed and mobile services on a primary basis. (WRC-12) 


5.482 In the band 10.6-10.68 GHz, the power delivered to the antenna of stations of the fixed and 
mobile, except aeronautical mobile, services shall not exceed -3 dBW. This limit may be exceeded, 
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subject to agreement obtained under No. 9.21. However, in Algeria, Saudi Arabia, Armenia, Azerbaijan, 
Bahrain, Bangladesh, Belarus, Egypt, United Arab Emirates, Georgia, India, Indonesia, Iran (Islamic 
Republic of), Iraq, Jordan, Kazakhstan, Kuwait, Lebanon, Libya, Morocco, Mauritania, Moldova, 
Nigeria, Oman, Uzbekistan, Pakistan, Philippines, Qatar, Syrian Arab Republic, Kyrgyzstan, Singapore, 
Tajikistan, Tunisia, Turkmenistan and Viet Nam, this restriction on the fixed and mobile, except 
aeronautical mobile, services is not applicable. (wRc-07) 


жжжжж 


5.483 Additional allocation: in Saudi Arabia, Armenia, Azerbaijan, Bahrain, Belarus, China, 
Colombia, Korea (Rep. of), Costa Rica, Egypt, the United Arab Emirates, Georgia, Iran (Islamic 
Republic of), Iraq, Israel, Jordan, Kazakhstan, Kuwait, Lebanon, Mongolia, Qatar, Kyrgyzstan, the Dem. 
People’s Rep. of Korea, Tajikistan, Turkmenistan and Yemen, the band 10.68-10.7 GHz is also allocated 
to the fixed and mobile, except aeronautical mobile, services on a primary basis. Such use is limited to 
equipment in operation by 1 January 1985. (WRC-12) 


5.494 Additional allocation: in Algeria, Angola, Saudi Arabia, Bahrain, Cameroon, the Central 
African Rep., Congo (Rep. of the), Côte d’Ivoire, Djibouti, Egypt, the United Arab Emirates, Eritrea, 
Ethiopia, Gabon, Ghana, Guinea, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Madagascar, Mali, 
Morocco, Mongolia, Nigeria, Oman, Qatar, the Syrian Arab Republic, the Dem. Rep. of the Congo, 
Somalia, Sudan, South Sudan, Chad, Togo and Yemen, the band 12.5-12.75 GHz is also allocated to the 
fixed and mobile, except aeronautical mobile, services on a primary basis. (WRC-12) 


5.495 Additional allocation: in France, Greece, Monaco, Montenegro, Uganda, Romania, Tanzania 
and Tunisia, the band 12.5-12.75 GHz is also allocated to the fixed and mobile, except aeronautical 
mobile, services on a secondary basis. (WRC-12) 


5.499 Additional allocation: in Bangladesh and India, the band 13.25-14 GHz is also allocated to the 
fixed service on a primary basis. In Pakistan, the band 13.25-13.75 GHz is allocated to the fixed service 
on a primary basis. (WRC-12) 


5.500 Additional allocation: in Algeria, Angola, Saudi Arabia, Bahrain, Brunei Darussalam, 
Cameroon, Egypt, the United Arab Emirates, Gabon, Indonesia, Iran (Islamic Republic of), Iraq, Israel, 
Jordan, Kuwait, Lebanon, Madagascar, Malaysia, Mali, Morocco, Mauritania, Niger, Nigeria, Oman, 
Qatar, the Syrian Arab Republic, Singapore, Sudan, South Sudan, Chad and Tunisia, the band 13.4-14 
GHz is also allocated to the fixed and mobile services on a primary basis. In Pakistan, the band 13.4- 
13.75 GHz is also allocated to the fixed and mobile services on a primary basis. (WRC-12) 


5.501 Additional allocation: in Azerbaijan, Hungary, Japan, Kyrgyzstan, Romania and 


Turkmenistan, the band 13.4-14 GHz is also allocated to the radionavigation service on a primary basis. 
(WRC-12) 


жжжжж 


5.504C In the band 14-14.25 GHz, the power flux-density produced on the territory of the countries 
of Saudi Arabia, Botswana, Côte d’ Ivoire, Egypt, Guinea, India, Iran (Islamic Republic of), Kuwait, 
Nigeria, Oman, the Syrian Arab Republic and Tunisia by any aircraft earth station in the aeronautical 
mobile-satellite service shall not exceed the limits given in Annex 1, Part B of Recommendation ITU-R 
M.1643, unless otherwise specifically agreed by the affected administration(s). The provisions of this 
footnote in no way derogate the obligations of the aeronautical mobile-satellite service to operate as a 
secondary service in accordance with No. 5.29. (wRC-12) 


5.505 Additional allocation: in Algeria, Angola, Saudi Arabia, Bahrain, Botswana, Brunei 
Darussalam, Cameroon, China, Congo (Rep. of the), Korea (Rep. of), Djibouti, Egypt, the United Arab 
Emirates, Gabon, Guinea, India, Indonesia, Iran (Islamic Republic of), Iraq, Israel, Japan, Jordan, 
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Kuwait, Lebanon, Malaysia, Mali, Morocco, Mauritania, Oman, the Philippines, Qatar, the Syrian Arab 
Republic, the Dem. People’s Rep. of Korea, Singapore, Somalia, Sudan, South Sudan, Swaziland, 
Tanzania, Chad, Viet Nam and Yemen, the band 14-14.3 GHz is also allocated to the fixed service on a 
primary basis. (WRC-12) 


tk ck ck ok ok 


5.508 Additional allocation: in Germany, France, Italy, Libya, The Former Yugoslav Rep. of 
Macedonia and the United Kingdom, the band 14.25-14.3 GHz is also allocated to the fixed service on a 
primary basis. (WRC-12) 


5.508A In the band 14.25-14.3 GHz, the power flux-density produced on the territory of the 
countries of Saudi Arabia, Botswana, China, Côte d’ Ivoire, Egypt, France, Guinea, India, Iran (Islamic 
Republic of), Italy, Kuwait, Nigeria, Oman, the Syrian Arab Republic, the United Kingdom and Tunisia 
by any aircraft earth station in the aeronautical mobile-satellite service shall not exceed the limits given in 
Annex 1, Part В of Recommendation ITU-R M.1643, unless otherwise specifically agreed by the affected 
administration(s). The provisions of this footnote in no way derogate the obligations of the aeronautical 
mobile-satellite service to operate as a secondary service in accordance with No. 5.29. (wRc-12) 


5.509A In the band 14.3-14.5 GHz, the power flux-density produced on the territory of the countries 
of Saudi Arabia, Botswana, Cameroon, China, Côte d’Ivoire, Egypt, France, Gabon, Guinea, India, Iran 
(Islamic Republic of), Italy, Kuwait, Morocco, Nigeria, Oman, the Syrian Arab Republic, the United 
Kingdom, Sri Lanka, Tunisia and Viet Nam by any aircraft earth station in the aeronautical mobile- 
satellite service shall not exceed the limits given in Annex 1, Part B of Recommendation ITU-R M.1643, 
unless otherwise specifically agreed by the affected administration(s). The provisions of this footnote in 
no way derogate the obligations of the aeronautical mobile-satellite service to operate as a secondary 
service in accordance with No. 5.29. (WRC-12) 


жжжжж 


5.511 Additional allocation: in Saudi Arabia, Bahrain, Cameroon, Egypt, the United Arab Emirates, 
Guinea, Iran (Islamic Republic of), Iraq, Israel, Kuwait, Lebanon, Oman, Pakistan, Qatar, the Syrian 
Arab Republic and Somalia, the band 15.35-15.4 GHz is also allocated to the fixed and mobile services 
on a secondary basis. (WRC-12) 


жжжжж 


5.5 ПЕ In the frequency band 15.4-15.7 GHz, stations operating in the radiolocation service shall not 
cause harmful interference to, or claim protection from, stations operating in the aeronautical 
radionavigation service. (WRC-12) 


5.511F In order to protect the radio astronomy service in the frequency band 15.35-15.4 GHz, 
radiolocation stations operating in the frequency band 15.4-15.7 GHz shall not exceed the power flux- 
density level оҒ-156 dB(W/m’) in a 50 MHz bandwidth in the frequency band 15.35-15.4 GHz, at апу 
radio astronomy observatory site for more than 2 per cent of the time. (WRC-12) 


5.512 Additional allocation: in Algeria, Angola, Saudi Arabia, Austria, Bahrain, Bangladesh, Brunei 
Darussalam, Cameroon, Congo (Rep. of the), Costa Rica, Egypt, El Salvador, the United Arab Emirates, 
Eritrea, Finland, Guatemala, India, Indonesia, Iran (Islamic Republic of), Jordan, Kenya, Kuwait, 
Lebanon, Libya, Malaysia, Mali, Morocco, Mauritania, Montenegro, Nepal, Nicaragua, Niger, Oman, 
Pakistan, Qatar, Syrian Arab Republic, the Dem. Rep. of the Congo, Serbia, Singapore, Somalia, Sudan, 
South Sudan, Tanzania, Chad, Togo and Yemen, the band 15.7-17.3 GHz is also allocated to the fixed 
and mobile services on a primary basis. (WRC-12) 


жжжжж 


5.514 Additional allocation: in Algeria, Angola, Saudi Arabia, Bahrain, Bangladesh, Cameroon, 
El Salvador, the United Arab Emirates, Guatemala, India, Iran (Islamic Republic of), Iraq, Israel, Italy, 
Japan, Jordan, Kuwait, Libya, Lithuania, Nepal, Nicaragua, Nigeria, Oman, Uzbekistan, Pakistan, Qatar, 
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Kyrgyzstan, Sudan and South Sudan, the band 17.3-17.7 GHz is also allocated to the fixed and mobile 
services on a secondary basis. The power limits given in Nos. 21.3 and 21.5 shall apply. (WRC-12) 


Жжжж ж 


5.522С In the band 18.6-18.8 GHz, in Algeria, Saudi Arabia, Bahrain, Egypt, the United Arab 
Emirates, Jordan, Lebanon, Libya, Morocco, Oman, Qatar, the Syrian Arab Republic, Tunisia and 
Yemen, fixed-service systems in operation at the date of entry into force of the Final Acts of WRC-2000 
are not subject to the limits of No. 21.5A. 


Жжжж ж 


5.524 Additional allocation: in Afghanistan, Algeria, Angola, Saudi Arabia, Bahrain, Brunei 
Darussalam, Cameroon, China, Congo (Rep. of the), Costa Rica, Egypt, the United Arab Emirates, 
Gabon, Guatemala, Guinea, India, Iran (Islamic Republic of), Iraq, Israel, Japan, Jordan, Kuwait, 
Lebanon, Malaysia, Mali, Morocco, Mauritania, Nepal, Nigeria, Oman, Pakistan, the Philippines, Qatar, 
the Syrian Arab Republic, the Dem. Rep. of the Congo, the Dem. People’s Rep. of Korea, Singapore, 
Somalia, Sudan, South Sudan, Tanzania, Chad, Togo and Tunisia, the band 19.7-21.2 GHz is also 
allocated to the fixed and mobile services on a primary basis. This additional use shall not impose any 
limitation on the power flux-density of space stations in the fixed-satellite service in the band 19.7-21.2 
GHz and of space stations in the mobile-satellite service in the band 19.7-20.2 GHz where the allocation 
to the mobile-satellite service is on a primary basis in the latter band. (wRc-12) 


5.530A Unless otherwise agreed between the administrations concerned, any station in the fixed or 
mobile services of an administration shall not produce a power flux-density in excess of 
-120.4 dB(W/(m* - MHz)) at 3 т above the ground of any point of the territory of any other 
administration in Regions | and 3 for more than 20% of the time. In conducting the calculations, 
administrations should use the most recent version of Recommendation ITU-R P.452 (see 
Recommendation ITU-R ВО.1898). (WRC-12) 


5.530B In the band 21.4-22 GHz, in order to facilitate the development of the broadcasting-satellite 
service, administrations in Regions | and 3 are encouraged not to deploy stations in the mobile service 
and are encouraged to limit the deployment of stations in the fixed service to point-to-point links. 
(WRC-12) 


5.530C The use of the band 21.4-22 GHz is subject to the provisions of Resolution 755 (WRC- 12). 
(WRC-12) 


5.530D See Resolution 555 (WRC-12). (wRc-12) 


жжжжж 


5.532А The location of earth stations in the space research service shall maintain a separation 
distance of at least 54 km from the respective border(s) of neighbouring countries to protect the existing 
and future deployment of fixed and mobile services unless a shorter distance is otherwise agreed between 
the corresponding administrations. Nos. 9.17 and 9.18 do not apply. (wRc-12) 


5.532B Use of the band 24.65-25.25 GHz in Region 1 and the band 24.65-24.75 GHz in Region 3 by 
the fixed-satellite service (Earth-to-space) is limited to earth stations using a minimum antenna diameter 
of 4.5 m. (WRC-12) 


oh ck ck ok k 


5.536A Administrations operating earth stations in the Earth exploration-satellite service or the space 
research service shall not claim protection from stations in the fixed and mobile services operated by 
other administrations. In addition, earth stations in the Earth exploration-satellite service or in the space 
research service should be operated taking into account the most recent version of Recommendation 
ITU-R 5А.1862. (WRC-12) 
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5.536B In Saudi Arabia, Austria, Belgium, Brazil, Bulgaria, China, Korea (Rep. of), Denmark, 
Egypt, United Arab Emirates, Estonia, Finland, Hungary, India, Iran (Islamic Republic of), Ireland, 
Israel, Italy, Jordan, Kenya, Kuwait, Lebanon, Libya, Liechtenstein, Lithuania, Moldova, Norway, Oman, 
Uganda, Pakistan, the Philippines, Poland, Portugal, the Syrian Arab Republic, Dem. People’s Rep. of 
Korea, Slovakia, the Czech Rep., Romania, the United Kingdom, Singapore, Sweden, Switzerland, 
Tanzania, Turkey, Viet Nam and Zimbabwe, earth stations operating in the Earth exploration-satellite 
service in the band 25.5-27 GHz shall not claim protection from, or constrain the use and deployment of, 
stations of the fixed and mobile services. (WRC-12) 


5.536C In Algeria, Saudi Arabia, Bahrain, Botswana, Brazil, Cameroon, Comoros, Cuba, Djibouti, 
Egypt, United Arab Emirates, Estonia, Finland, Iran (Islamic Republic of), Israel, Jordan, Kenya, Kuwait, 
Lithuania, Malaysia, Morocco, Nigeria, Oman, Qatar, Syrian Arab Republic, Somalia, Sudan, South 
Sudan, Tanzania, Tunisia, Uruguay, Zambia and Zimbabwe, earth stations operating in the space research 
service in the band 25.5-27 GHz shall not claim protection from, or constrain the use and deployment of, 
stations of the fixed and mobile services. (WRC-12) 


жжжжж 


5.537A In Bhutan, Cameroon, Korea (Rep. of), the Russian Federation, India, Indonesia, Iran 
(Islamic Republic of), Iraq, Japan, Kazakhstan, Malaysia, Maldives, Mongolia, Myanmar, Uzbekistan, 
Pakistan, the Philippines, Kyrgyzstan, the Dem. People’s Rep. of Korea, Sudan, Sri Lanka, Thailand and 
Viet Nam, the allocation to the fixed service in the band 27.9-28.2 GHz may also be used by high altitude 
platform stations (HAPS) within the territory of these countries. Such use of 300 MHz of the 
fixed-service allocation by HAPS in the above countries is further limited to operation in the HAPS-to- 
ground direction and shall not cause harmful interference to, nor claim protection from, other types of 
fixed-service systems or other co-primary services. Furthermore, the development of these other services 
shall not be constrained by HAPS. See Resolution 145 (Rev.WRC-12). (WRC-12) 


5.542 Additional allocation: in Algeria, Saudi Arabia, Bahrain, Brunei Darussalam, Cameroon, 
China, Congo (Rep. of the), Egypt, the United Arab Emirates, Eritrea, Ethiopia, Guinea, India, Iran 
(Islamic Republic of), Iraq, Japan, Jordan, Kuwait, Lebanon, Malaysia, Mali, Morocco, Mauritania, 
Nepal, Oman, Pakistan, Philippines, Qatar, the Syrian Arab Republic, the Dem. People’s Rep. of Korea, 
Somalia, Sudan, South Sudan, Sri Lanka and Chad, the band 29.5-31 GHz is also allocated to the fixed 


and mobile services on a secondary basis. The power limits specified in Nos. 21.3 and 21.5 shall apply. 
(WRC-12) 
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5.543A In Bhutan, Cameroon, Korea (Rep. of), the Russian Federation, India, Indonesia, Iran 
(Islamic Republic of), Iraq, Japan, Kazakhstan, Malaysia, Maldives, Mongolia, Myanmar, Uzbekistan, 
Pakistan, the Philippines, Kyrgyzstan, the Dem. People’s Rep. of Korea, Sudan, Sri Lanka, Thailand and 
Viet Nam, the allocation to the fixed service in the band 31-31.3 GHz may also be used by systems using 
high altitude platform stations (HAPS) in the ground-to-HAPS direction. The use of the band 31-31.3 
GHz by systems using HAPS is limited to the territory of the countries listed above and shall not cause 
harmful interference to, nor claim protection from, other types of fixed-service systems, systems in the 
mobile service and systems operated under No. 5.545. Furthermore, the development of these services 
shall not be constrained by HAPS. Systems using HAPS in the band 31-31.3 GHz shall not cause harmful 
interference to the radio astronomy service having a primary allocation in the band 31.3-31.8 GHz, taking 
into account the protection criterion as given in Recommendation ITU-R RA.769. In order to ensure the 
protection of satellite passive services, the level of unwanted power density into a HAPS ground station 
antenna in the band 31.3-31.8 GHz shall be limited іо -106 dB(W/MHz) under clear-sky conditions, and 
may be increased ир to -100 dB(W/MHz) under rainy conditions to mitigate fading due to rain, provided 
the effective impact on the passive satellite does not exceed the impact under clear-sky conditions. See 
Resolution 145 (Rev.WRC-12). (wRc-12) 
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5.545 Different category of service: in Armenia, Georgia, Kyrgyzstan, Tajikistan and Turkmenistan, 
the allocation of the band 31-31.3 GHz to the space research service is on a primary basis (see No. 5.33). 
(WRC-12) 

5.546 Different category of service: in Saudi Arabia, Armenia, Azerbaijan, Belarus, Egypt, the 
United Arab Emirates, Spain, Estonia, the Russian Federation, Georgia, Hungary, Iran (Islamic Republic 
of), Israel, Jordan, Lebanon, Moldova, Mongolia, Oman, Uzbekistan, Poland, the Syrian Arab Republic, 
Kyrgyzstan, Romania, the United Kingdom, South Africa, Tajikistan, Turkmenistan and Turkey, the 
allocation of the band 31.5-31.8 GHz to the fixed and mobile, except aeronautical mobile, services is on a 
primary basis (see No. 5.33). (WRC-12) 


5.547 The bands 31.8-33.4 GHz, 37-40 GHz, 40.5-43.5 GHz, 51.4-52.6 GHz, 55.78-59 GHz and 
64-66 GHz are available for high-density applications in the fixed service (see Resolution 75 (WRC-12)). 
Administrations should take this into account when considering regulatory provisions in relation to these 
bands. Because of the potential deployment of high-density applications in the fixed-satellite service in 
the bands 39.5-40 GHz and 40.5-42 GHz (see No. 5.516B), administrations should further take into 
account potential constraints to high-density applications in the fixed service, as appropriate. (FCC) 
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5.549 Additional allocation: in Saudi Arabia, Bahrain, Bangladesh, Egypt, the United Arab 
Emirates, Gabon, Indonesia, Iran (Islamic Republic of), Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, 
Malaysia, Mali, Morocco, Mauritania, Nepal, Nigeria, Oman, Pakistan, the Philippines, Qatar, the Syrian 
Arab Republic, the Dem. Rep. of the Congo, Singapore, Somalia, Sudan, South Sudan, Sri Lanka, Togo, 
Tunisia and Yemen, the band 33.4-36 GHz is also allocated to the fixed and mobile services on a primary 
basis. (WRC-12) 


жжжжж 


5.550 Different category of service: іп Armenia, Azerbaijan, Belarus, the Russian Federation, 
Georgia, Kyrgyzstan, Tajikistan and Turkmenistan, the allocation of the band 34.7-35.2 GHz to the space 
research service is on a primary basis (see No. 5.33). (WRC-12) 


5.565 The following frequency bands in the range 275-1000 GHz are identified for use by 
administrations for passive service applications: 


-radio astronomy service: 275-323 GHz, 327-371 GHz, 388-424 GHz, 426-442 GHz, 453-510 GHz, 
623-711 GHz, 795-909 GHz and 926-945 GHz; 


—Earth exploration-satellite service (passive) and space research service (passive): 275-286 GHz, 
296-306 GHz, 313-356 GHz, 361-365 GHz, 369-392 GHz, 397-399 GHz, 409-411 GHz, 416-434 GHz, 
439-467 GHz, 477-502 GHz, 523-527 GHz, 538-581 GHz, 611-630 GHz, 634-654 GHz, 657-692 GHz, 
713-718 GHz, 729-733 GHz, 750-754 GHz, 771-776 GHz, 823-846 GHz, 850-854 GHz, 857-862 GHz, 
866-882 GHz, 905-928 GHz, 951-956 GHz, 968-973 GHz and 985-990 GHz. 


The use of the range 275-1000 GHz by the passive services does not preclude use of this range by 
active services. Administrations wishing to make frequencies in the 275-1000 GHz range available for 
active service applications are urged to take all practicable steps to protect these passive services from 
harmful interference until the date when the Table of Frequency Allocations is established in the above- 
mentioned 275-1000 GHz frequency range. 


All frequencies in the range 1000-3000 GHz may be used by both active and passive services. 
(WRC-12) 


UNITED STATES (US) FOOTNOTES 


жжжжж 
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0552 In the VHF maritime mobile band (156-162 MHz), the following provisions shall apply: 


(a) Except as provided for below, the use of the bands 161.9625-161.9875 MHz (AIS 1 with center 
frequency 161.975 MHz) and 162.0125-162.0375 MHz (AIS 2 with center frequency 162.025 MHz) by the 
maritime mobile and mobile-satellite (Earth-to-space) services is restricted to Automatic Identification 
Systems (AIS). The use of these bands by the aeronautical mobile (OR) service is restricted to AIS 
emissions from search and rescue aircraft operations. Frequencies in the AIS 1 band may continue to be 
used by non-Federal base, fixed, and land mobile stations until March 2, 2024. 


(b) The frequency 156.3 MHz may also be used by aircraft stations for the purpose of search and 
rescue operations and other safety-related communications. 


(c) Federal stations in the maritime mobile service may also be authorized as follows: (1) Vessel 
traffic services under the control of the U.S. Coast Guard on a simplex basis by coast and ship stations on 
the frequencies 156.25, 156.55, 156.6 and 156.7 MHz; (2) Inter-ship use of the frequency 156.3 MHz on 
a simplex basis; (3) Navigational bridge-to-bridge and navigational communications on a simplex basis 
by coast and ship stations on the frequencies 156.375 and 156.65 MHz; (4) Port operations use on a 
simplex basis by coast and ship stations on the frequencies 156.6 and 156.7 MHz; (5) Environmental 
communications on the frequency 156.75 MHz in accordance with the national plan; and (6) Duplex port 
operations use of the frequencies 157 MHz for ship stations and 161.6 MHz for coast stations. 
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US74 In the bands 25.55-25.67, 73-74.6, 406.1-410, 608-614, 1400-1427, 1660.5-1670, 2690-2700, 
and 4990-5000 MHz, and in the bands 10.68-10.7, 15.35-15.4, 23.6-24.0, 31.3-31.5, 86-92, 100-102, 
109.5-111.8, 114.25-116, 148.5-151.5, 164-167, 200-209, and 250-252 GHz, the radio astronomy service 
shall be protected from unwanted emissions only to the extent that such radiation exceeds the level which 
would be present if the offending station were operating in compliance with the technical standards or 
criteria applicable to the service in which it operates. Radio astronomy observations in these bands are 
performed at the locations listed in US385. 
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US79 In the bands 1390-1400 MHz and 1427-1432 MHz, the following provisions shall apply: 
(a) Airborne and space-to-Earth operations are prohibited. 


(b) Federal operations (except for devices authorized by the FCC for the Wireless Medical Telemetry 
Service) are on a non-interference basis to non-Federal operations and shall not constrain implementation 
of non-Federal operations. 


жжжжж 


0585 Differential-Global-Positioning-System (DGPS) Stations, limited to ground-based 
transmitters, may be authorized on a primary basis in the band 1559-1610 MHz for the specific purpose 
of transmitting DGPS information intended for aircraft navigation. 


US100 The following provisions shall apply to the bands 2310-2320 MHz and 2345-2360 MHz: 


(a) The bands 2310-2320 and 2345-2360 MHz are available for Federal aeronautical telemetering and 
associated telecommand operations for flight testing of manned or unmanned aircraft, missiles, or major 
components thereof, on a secondary basis to the Wireless Communications Service (WCS). The 
frequencies 2312.5 MHz and 2352.5 MHz are shared on a co-equal basis by Federal stations for 
telemetering and associated telecommand operations of expendable and reusable launch vehicles, 
irrespective of whether such operations involve flight testing. Other Federal mobile telemetering uses 
may be provided in the bands 2310-2320 and 2345-2360 MHz on a non-interference basis to all other 
uses authorized pursuant to this footnote. 
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(b) The band 2345-2360 MHz is available for non-Federal aeronautical telemetering and associated 
telecommand operations for flight testing of manned or unmanned aircraft, missiles, or major components 
thereof, on a secondary basis to the WCS until January 1, 2020. The use of this allocation is restricted to 
non-Federal licensees in the Aeronautical and Fixed Radio Service holding a valid authorization on 


April 23, 2015. 


KKK ROK 


US111 In the band 5091-5150 MHz, aeronautical mobile telemetry operations for flight testing are 
conducted at the following locations. Flight testing at additional locations may be authorized on a case- 


by-case basis. 


Location Test Sites Lat. (N) | Long. (W) 
Gulf Area Ranges Complex Eglin AFB, Tyndall AFB, FL; Gulfport ANG 30° 28' 86° 31' 
(GARC) Range, MS; Ft. Rucker, Redstone, NASA 
Marshall Space Flight Center, AL 
Utah Ranges Complex (URC) Dugway PG; Utah Test & Training Range (Hill 40957 113905 
АЕВ), СТ 
Western Ranges Complex Pacific Missile Range; Vandenberg AFB, China 35929 1179216 
(WRC) Lake NAWS, Pt. Mugu NAWS, Edwards AFB, 
Thermal, Nellis AFB, Ft. Irwin, NASA Dryden 
Flight Research Center, Victorville, CA 
Southwest Ranges Complex Ft. Huachuca, Tucson, Phoenix, Mesa, Yuma, AZ | 31° 33' 110° 18' 
(SRC) 
Mid-Atlantic Ranges Complex | Patuxent River, Aberdeen PG, NASA Langley 38917 76924 
(МАКС) Research Center, NASA Wallops Flight Facility, 
MD 
New Mexico Ranges Complex | White Sands Missile Range, Holloman AFB, 32911 106920 
(NMRC) Albuquerque, Roswell, NM; Amarillo, TX 
Colorado Ranges Complex Alamosa, Leadville, CO 37° 26' 105° 52' 
(CoRC) 
Texas Ranges Complex (TRC) | Dallas/Ft. Worth, Greenville, Waco, Johnson 32° 53' 97° (02! 
Space Flight Center/Ellington Field, TX 
Cape Ranges Complex (CRC) Cape Canaveral, Palm Beach-Dade, FL 28° 33' 80° 34 
Northwest Range Complex Seattle, Everett, Spokane, Moses Lake, WA; 47° 32' 122° 18' 
(NWRC) Klamath Falls, Eugene, OR 
St. Louis St Louis, MO 38° 45' 90° 22' 
Wichita Wichita, KS 37° 40' 97° 26' 
Marietta Marietta, GA 33° 54' 84° 31' 
Glasgow Glasgow, MT 48° 25' 106° 32' 
Wilmington/Ridley Wilmington, DE/Ridley, PA 39° 49 75° 26' 
San Francisco Bay Area (SFBA) | NASA Ames Research Center, CA 37925 122° 03 
Charleston Charleston, SC 32° 52' 80° 02' 


05113 Radio astronomy observations of the formaldehyde line frequencies 4825-4835 MHz апа 
14.47-14.5 GHz may be made at certain radio astronomy observatories as indicated below: 


BANDS TO BE OBSERVED 
4 GHz | 14 GHz | Observatory 
X каз National Astronomy and Ionosphere Center (NAIC), Arecibo, РК 
X X National Radio Astronomy Observatory (МКАО), Green Bank, WV 
X X NRAO, Socorro, NM 
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Allen Telescope Array (ATA), Hat Creek, CA 

X Owens Valley Radio Observatory (OVRO), Big Pine, CA 

X NRAO’s ten Very Long Baseline Array (VLBA) stations (see 05131) 

X University of Michigan Radio Astronomy Observatory, Stinchfield Woods, MI 
Pisgah Astronomical Research Institute, Rosman, NC 


ра ра р ра р4 


Every practicable effort will be made to avoid the assignment of frequencies to stations in the fixed 
or mobile services in these bands. Should such assignments result in harmful interference to these 
observations, the situation will be remedied to the extent practicable. 
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US139 Fixed stations authorized in the band 18.3-19.3 GHz under the provisions of 47 CFR 
74.502(c), 74.602(g), 78.18(a)(4), and 101.147(r) may continue operations consistent with the provisions 
of those sections. 


жжжжж 


05145 The following unwanted emissions power limits for non-geostationary satellites operating in 
the inter-satellite service that transmit in the band 22.55-23.55 GHz shall apply in any 200 MHz of the 
passive band 23.6-24 GHz, based on the date that complete advance publication information is received 
by the ITU’s Radiocommunication Bureau: 


(a) For information received before January 1, 2020: -36 dBW/200 MHz. 
(b) For information received on or after January 1, 2020: -46 dBW/200 MHz. 


US156 In the bands 49.7-50.2 GHz and 50.4-50.9 GHz, for earth stations in the fixed-satellite 
service (Earth-to-space), the unwanted emissions power in the band 50.2-50.4 GHz shall not exceed 
-20 dBW/200 MHz (measured at the input of the antenna), except that the maximum unwanted emissions 
power may be increased to -10 dBW/200 MHz for earth stations having an antenna gain greater than or 
equal to 57 dBi. These limits apply under clear-sky conditions. During fading conditions, the limits may 
be exceeded by earth stations when using uplink power control. 


US157 In the band 51.4-52.6 GHz, for stations in the fixed service, the unwanted emissions power in 
the band 52.6-54.25 GHz shall not exceed -33 dBW/100 MHz (measured at the input of antenna). 


US161 In the bands 81-86 GHz, 92-94 GHz, and 94.1-95 GHz and within the coordination distances 
indicated below, assignments to allocated services shall be coordinated with the following radio 
astronomy observatories. New observatories shall not receive protection from fixed stations that are 
licensed to operate in the one hundred most populous urbanized areas as defined by the U.S. Census 
Bureau for the year 2000. 


(a) Within 25 km of the National Radio Astronomy Observatory’s (NRAO’s) Very Long Baseline 
Атгау (VLBA) Stations: 


State | VLBA Station Lat. (N) Long. (W) 
AZ Kitt Peak 31° 57' 23" | 111° 36' 45" 
СА Owens Valley 37° 13' 54" | 118° 16' 37" 
НІ Mauna Кеа 19° 48' 05" | 155° 27' 20" 
IA North Liberty 41° 46' 17" | 091° 34' 27" 
NH Hancock 42° 56' 01" | 071° 59' 12" 
ММ Los Alamos 35° 46' 30" | 106° 14' 44" 
NM Pie Town 34° 18'04" | 108207 09" 
TX Fort Davis 30° 38' 06" | 103° 56' 41" 
VI Saint Croix 17° 45' 24" | 064° 35' 01" 
WA Brewster 48° 07' 52" | 119° 41' 00" 
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(b) Within 150 km of the following observatories: 


State Telescope and site Lat. (N) Long. (W) 
AZ | Heinrich Hertz Submillimeter Observatory, Mt. Graham | 32° 42' 06" | 109° 53' 28" 
А? | University of Arizona 12-m Telescope, Kitt Peak 31° 57' 12" | 111° 36'53" 
СА | Caltech Telescope, Owens Valley 37° 13' 54" | 11891736" 
СА | Combined Array for Research in Millimeter-wave 37° 16'43" | 118° 08' 32" 
Аѕігопоту (САКМА) 
НІ James Clerk Maxwell Telescope, Mauna Кеа 19° 49' 33" | 155° 28' 47" 
MA | Haystack Observatory, Westford 42° 37' 24" | 071° 29' 18" 
NM | NRAO’s Very Large Array, Socorro 34° 04:44" | 107° 37' 06" 
WV | NRAO’s Robert С. Byrd Telescope, Green Bank 38° 25' 59" | 079° 50' 23" 


NOTE: Satisfactory completion of the coordination procedure utilizing the automated mechanism, see 
47 CFR 101.1523, will be deemed to establish sufficient separation from radio astronomy observatories, 
regardless of whether the distances set forth above are met. 


жжжжж 


05227 The bands 156.4875-156.5125 MHz апа 156.5375-156.5625 MHz are also allocated to the 
fixed and land mobile services on a primary basis for non-Federal use in VHF Public Coast Station 
Areas 10-42. The use of these bands by the fixed and land mobile services shall not cause harmful 
interference to, nor claim protection from, the maritime mobile VHF radiocommunication service. 


жжжжж 


05334 In the bands between 17.7 GHz апа 20.2 GHz, the following provisions shall apply: 


(a) In the bands between 17.8 GHz and 20.2 GHz, Federal space stations in both geostationary (GSO) 
and non-geostationary satellite orbits (NGSO) and associated earth stations in the fixed-satellite service 
(FSS) (space-to-Earth) may be authorized on a primary basis. For a Federal GSO FSS network to operate 
on a primary basis, the space station shall be located outside the arc, measured from east to west, 70-120° 
West longitude. Coordination between Federal FSS systems and non-Federal space and terrestrial 
systems operating in accordance with the United States Table of Frequency Allocations is required. 


(b) In the bands between 17.8 GHz and 20.2 GHz, Federal earth stations operating with Federal space 
stations shall be authorized on a primary basis only in the following areas: Denver, Colorado; 
Washington, DC; San Miguel, California; and Guam. Prior to the commencement of non-Federal 
terrestrial operations in these areas, the FCC shall coordinate with NTIA all applications for new stations 
and modifications to existing stations as specified in 47 CFR 1.924(f), 74.32, and 78.19(f). In the band 
17.7-17.8 GHz, the FCC shall also coordinate with NTIA all applications for new stations and 
modifications to existing stations that support the operations of Multichannel Video Programming 
Distributors (MVPD) in these areas, as specified in the aforementioned regulations. 


(c) In the bands between 17.8 GHz and 19.7 GHz, the power flux-density (pfd) at the surface of the 
Earth produced by emissions from a Federal GSO space station or from a Federal space station in a 
NGSO constellation of 50 or fewer satellites, for all conditions and for all methods of modulation, shall 
not exceed the following values in any 1 MHz band: 


(1) -115 dB(W/m?) for angles of arrival above the horizontal plane (5) between 0° and 5°, 
(2) -115 + 0.5(6 - 5) dB(W/m?) for 6 between 5° and 25°, and 
(3) -105 dB(W/m? for б between 25° and 90°. 


(d) In the bands between 17.8 GHz and 19.3 GHz, the pfd at the surface of the Earth produced by 
emissions from a Federal space station in an NGSO constellation of 51 or more satellites, for all 
conditions and for all methods of modulation, shall not exceed the following values in any | MHz band: 


(1) -115 - X dB(W/m?) for 6 between 0° and 5°, 
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(2) -115 - X + (10 + X)/20)(6 - 5) dB(W/m?) for б between 5° and 25°, and 


(3) -105 dB(W/mz?) for б between 25° and 90°; where X is defined as a function of the number of 
satellites, n, in an NGSO constellation as follows: 


For n < 288, X = (5/119) (п - 50) dB; and 
For n > 288, X = (1/69) (n + 402) dB. 


US338A In the band 1435-1452 MHz, operators of aeronautical telemetry stations are encouraged to 
take all reasonable steps to ensure that the unwanted emissions power does not exceed -28 dBW/27 MHz 
in the band 1400-1427 MHz. Operators of aeronautical telemetry stations that do not meet this limit shall 
first attempt to operate in the band 1452-1525 MHz prior to operating in the band 1435-1452 MHz. 


US343 In the mobile service, the frequencies between 1435 and 1525 MHz will be assigned for 
aeronautical telemetry and associated telecommand operations for flight testing of manned or unmanned 
aircraft and missiles, or their major components. Permissible usage includes telemetry associated with 
launching and reentry into the Earth’s atmosphere as well as any incidental orbiting prior to reentry of 
manned objects undergoing flight tests. The following frequencies are shared on a co-equal basis with 
flight telemetering mobile stations: 1444.5, 1453.5, 1501.5, 1515.5, and 1524.5 MHz. 


жжжжж 


115367 Тһе band 5000-5150 MHz is also allocated to the aeronautical mobile-satellite (R) 
service on a primary basis, subject to agreement obtained under No. 9.21 of the ITU Radio Regulations. 


жжжжж 


05444 The frequency band 5030-5150 MHz is to be used for the operation of the international 
standard system (microwave landing system) for precision approach and landing. In the frequency band 
5030-5091 MHz, the requirements of this system shall have priority over other uses of this band. For the 
use of the frequency band 5091-5150 MHz, US444A and Resolution 114 (Rev. WRC-12) of the ITU 
Radio Regulations apply. 


US444A The band 5091-5150 MHz is also allocated to the fixed-satellite service (Earth-to-space) on 
a primary basis for non-Federal use. This allocation is limited to feeder links of non-geostationary 
satellite systems in the mobile-satellite service and is subject to coordination under No. 9.11A of the ITU 
Radio Regulations. In the band 5091-5150 MHz, the following conditions also apply: 


(a) Prior to January 1, 2018, the use of the band 5091-5150 MHz by feeder links of 
non-geostationary-satellite systems in the mobile-satellite service shall be made in accordance with 
Resolution 114 (Rev. WRC-12); 


(b) After January 1, 2016, no new assignments shall be made to earth stations providing feeder links 
of non-geostationary mobile-satellite systems; and 


(c) After January 1, 2018, the fixed-satellite service will become secondary to the aeronautical 
radionavigation service. 


US444B In the band 5091-5150 MHz, the following provisions shall apply to the aeronautical 
mobile service: 


(a) Use is restricted to: (1) Systems operating in the aeronautical mobile (R) service (AM(R)S) in 
accordance with international aeronautical standards, limited to surface applications at airports, and in 
accordance with Resolution 748 (Rev.WRC-12) (і.е., AeroMACS); апа (2) Aeronautical telemetry 
transmissions from aircraft stations (AMT) in accordance with Resolution 418 (Rev. WRC-12). 
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(b) Consistent with Radio Regulation No. 4.10, airport surface wireless systems operating in the 
AM(R)S have priority over AMT systems іп the band. 


(c) Operators of AM(R)S and AMT systems at the following airports are urged to cooperate with 
each other in the exchange of information about planned deployments of their respective systems so that 
the prospects for compatible sharing of the band are enhanced: 1) Boeing Field/King County Intl Airport, 
Seattle, WA; 2) Lambert-St. Louis Intl Airport, St. Louis, MO; 3) Charleston AFB/Intl Airport, 
Charleston, SC; 4) Wichita Dwight D. Eisenhower National Airport, Wichita, KS; 5) Roswell Intl Air 
Center Airport, Roswell, NM; and 6) William P. Gwinn Airport, Jupiter, FL. Other airports may be 
addressed on a case-by-case basis. 


(d) Aeronautical fixed communications that аге an integral part of ће AeroMACS system authorized 
in paragraph (a)(1) are also authorized on a primary basis. 


жжжжж 


05475 The use of the band 9300-9500 МН? by the aeronautical radionavigation service is limited to 
airborne radars and associated airborne beacons. In addition, ground-based radar beacons in the 
aeronautical radionavigation service are permitted in the band 9300-9320 MHz on the condition that 
harmful interference is not caused to the maritime radionavigation service. 


US476A In the band 9300-9500 MHz, Federal stations in the Earth exploration-satellite service 
(active) and space research service (active) shall not cause harmful interference to, nor claim protection 
from, stations of the radionavigation and Federal radiolocation services. 


US482 In the band 10.6-10.68 GHz, the following provisions and urgings apply: 


(a) Non-Federal use of the fixed service shall be restricted to point-to-point stations, with each station 
supplying not more than -3 dBW of transmitter power to the antenna, producing not more than 40 dBW 
of EIRP, and radiating at an antenna main beam elevation angle of 20° or less. Licensees holding a valid 
authorization on [INSERT DATE 30 DAYS AFTER DATE OF PUBLICATION IN THE 
FEDERAL REGISTER] to operate in this band may continue to operate as authorized, subject to proper 
license renewal. 


(b) In order to minimize interference to the Earth exploration-satellite service (passive) receiving in 
this band, licensees of stations in the fixed service are urged to: (1) limit the maximum transmitter power 
supplied to the antenna to -15 dBW; and (2) employ automatic transmitter power control (ATPC). The 
maximum transmitter power supplied to the antenna of stations using ATPC may be increased by a value 
corresponding to the ATPC range, up to a maximum of -3 dBW. 


US519 The band 18-18.3 GHz is also allocated to the meteorological-satellite service (space-to- 
Earth) on a primary basis. Its use is limited to geostationary satellites and shall be in accordance with the 
provisions of Article 21, Table 21-4 of the ITU Radio Regulations. 


US532 In the bands 21.2-21.4 GHz, 22.21-22.5 GHz, and 56.26-58.2 GHz, the space research and 
Earth exploration-satellite services shall not receive protection from the fixed and mobile services 
operating in accordance with the Table of Frequency Allocations. 


05550А In the band 36-37 GHz, the following provisions shall apply: 


(a) For stations in the mobile service, the transmitter power supplied to the antenna shall not 
exceed -10 dBW, except that the maximum transmitter power may be increased to -3 dBW for stations 
used for public safety and disaster management. 


(b) For stations in the fixed service, the elevation angle of the antenna main beam shall not exceed 
20° and the transmitter power supplied to the antenna shall not exceed: 


(1) -5 dBW for hub stations of point-to-multipoint systems; or 


(2) -10 dBW for all other stations, except that the maximum transmitter power of stations using 
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automatic transmitter power control (ATPC) may be increased by a value corresponding to the ATPC 
range, up to a maximum of -7 dBW. 


US565 The frequency band 275-1000 GHz may be used by administrations for experimentation 
with, and development of, various active and passive services. In this band a need has been identified for 
the following spectral line measurements for passive services: 


— radio astronomy service: 275-323 GHz, 327-371 GHz, 388-424 GHz, 426-442 GHz, 453-510 GHz, 
623-711 GHz, 795-909 GHz and 926-945 GHz; 

— Earth exploration-satellite service (passive) and space research service (passive): 275-277 GHz, 
294-306 GHz, 316-334 GHz, 342-349 GHz, 363-365 GHz, 371-389 GHz, 416-434 GHz, 
442-444 GHz, 496-506 GHz, 546-568 GHz, 624-629 GHz, 634-654 GHz, 659-661 GHz, 
684-692 GHz, 730-732 GHz, 851-853 GHz and 951-956 GHz. 


Future research in this largely unexplored spectral region may yield additional spectral lines and 
continuum bands of interest to the passive services. Administrations are urged to take all practicable 
steps to protect these passive services from harmful interference until the date when the allocation Table 
is established in the above-mentioned frequency band. 

NON-FEDERAL GOVERNMENT (NG) FOOTNOTES 


ok ck ck ck ok 


NG22 The frequencies 156.050 and 156.175 MHz may be assigned to stations in the maritime 
mobile service for commercial and port operations in the New Orleans Vessel Traffic Service (VTS) area 
and the frequency 156.250 MHz may be assigned to stations in the maritime mobile service for port 
operations in the New Orleans and Houston VTS areas. 


жжжжж 


NG34 Тһе bands 758-775 MHz апа 788-805 MHz are available for assignment to the public safety 
services, as described in 47 CFR part 90. 


NG35 Frequencies in the bands 928-929 MHz, 932-932.5 MHz, 941-941.5 MHz, and 952-960 MHz 
may be assigned for multiple address systems and associated mobile operations on a primary basis. 


Жжжж ж 


NG60 In the band 31-31.3 GHz, for stations in the fixed service authorized after [INSERT DATE 
30 DAYS AFTER DATE OF PUBLICATION IN THE FEDERAL REGISTER, PLUS 36 
MONTHS], the unwanted emissions power in any 100 MHz of the 31.3-31.5 GHz Earth exploration- 
satellite service (passive) band shall be limited to -38 dBW (-38 dBW/100 MHz), as measured at the 
input to the antenna. 


жжжжж 


NG92 The band 1900-2000 kHz is also allocated to the radiolocation service оп a primary basis in 
Region 2 and on a secondary basis in Region 3. This use is restricted to radio buoy operations on the 
open sea. 


жжжжж 


NG338A In the bands 1390-1395 MHz and 1427-1435 MHz, licensees are encouraged to take all 
reasonable steps to ensure that unwanted emissions power does not exceed the following levels in the 
band 1400-1427 MHz: 


(a) For stations of point-to-point systems in the fixed service: -45 dBW/27 MHz. 


(b) For stations in the mobile service (except for devices authorized by the FCC for the Wireless 
Medical Telemetry Service): -60 dBW/27 MHz. 
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NG535 The following provisions shall apply to the use of the 24.75-25.25 GHz range by the 
fixed-satellite service (Earth-to-space): 


(a) In the band 24.75-25.05 GHz, feeder links to stations of the broadcasting-satellite service have 
priority over other uses. Such other uses must protect and may not claim protection from existing and 
future operating feeder-link networks to such broadcasting satellite stations. 


(b) The use of the band 25.05-25.25 GHz is restricted to feeder links for the broadcasting-satellite 
service. 


PART 25—SATELLITE COMMUNICATIONS 


8. The authority citation for part 25 continues to read as follows: 


AUTHORITY: Interprets or applies sections 4, 301, 302, 303, 307, 309, 319, 332, 705, and 721 of the 
Communications Act, as amended, 47 U.S.C. 154, 301, 302, 303, 307, 309, 319, 332, 605, and 721, 
unless otherwise noted. 


9. Section 25.202 is amended by revising paragraph (f) and adding paragraphs (i) and (j) to read 
as follows: 


§ 25.202 Frequencies, frequency tolerance and emission limitations. 


жжжжж 


(f) Emission limitations. Except for SDARS terrestrial repeaters and as provided for in paragraph (i), 
the mean power of emissions shall be attenuated below the mean output power of the transmitter in 
accordance with the schedule set forth in paragraphs (f)(1) through (f)(4) of this section. The out-of-band 
emissions of SDARS terrestrial repeaters shall be attenuated in accordance with the schedule set forth in 
paragraph (h) of this section. 


жжжжж 


(i) The following unwanted emissions power limits for non-geostationary satellites operating in the 
inter-satellite service that transmit in the 22.55-23.55 GHz band shall apply in any 200 MHz of the 
23.6-24 GHz passive band, based on the date that complete advance publication information is received 
by the ITU’s Radiocommunication Bureau: 


(1) For information received before January 1, 2020: -36 dBW. 
(2) For information received on or after January 1, 2020: -46 dBW. 


(1) For earth stations in the Fixed-Satellite Service (Earth-to-space) that transmit in the 49.7-50.2 GHz 
and 50.4-50.9 GHz bands, the unwanted emission power in the 50.2-50.4 GHz band shall not 
exceed -20 dBW/200 MHz (measured at the input of the antenna), except that the maximum unwanted 
emission power may be increased to -10 dBW/200 MHz for earth stations having an antenna gain greater 
than or equal to 57 dBi. These limits apply under clear-sky conditions. During fading conditions, the 
limits may be exceeded by earth stations when using uplink power control. 


PART 27—MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES 


10. The authority citation for part 27 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 301, 302a, 303, 307, 309, 332, 336, 337, 1403, 1404, 1451, and 1452, 
unless otherwise noted. 


11. Section 27.53 is amended by revising paragraph (j) to read as follows: 
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827.53 Emission limits. 


(j)(1) For operations in the unpaired 1390-1392 MHz band and the paired 1392-1395 MHz апа 
1432-1435 MHz bands, the power of any emission outside the licensee's frequency band(s) of operation 
shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB. Compliance with these 
provisions is based on the procedures described in paragraph (a)(4) of this section. 


(2) In the 1390-1395 MHz and 1432-1435 MHz bands, licensees are encouraged to take all 
reasonable steps to ensure that unwanted emission power does not exceed the following levels in the band 
1400-1427 MHz: 


(i) For stations of point-to-point systems in the fixed service: -45 dBW/27 MHz. 
(ii) For stations in the mobile service: -60 dB W/27 MHz. 


жжжжж 


12. Section 27.803 is amended by revising paragraph (b)(4) to read as follows: 
527.803 Coordination requirements. 


(b) * * * 


(4) That requires approval of ће Frequency Advisory Subcommittee (FAS) of the Interdepartment 
Radio Advisory Committee (IRAC). Licensees in the 1432-1435 MHz band must receive FAS approval, 
prior to operation of fixed sites or mobile units within the NTIA recommended protection radii of the 
Government sites listed in footnote US83 of § 2.106 of this chapter. 


PART 74- EXPERIMENTAL RADIO, AUXILIARY, SPECIAL BROADCAST AND OTHER 
PROGRAM DISTRIBUTIONAL SERVICES 


13. The authority citation for part 74 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 302a, 303, 307, 309, 336 and 554. 


14. Section 74.32 is amended to read as follows: 


874.32 Operation in the 17.7-17.8 GHz and 17.8-19.7 GHz bands. 


The following exclusion areas and coordination areas are established to minimize or avoid harmful 
interference to Federal Government earth stations receiving in the 17.7-19.7 GHz band: 


(a) No application seeking authority for fixed stations supporting the operations of Multichannel 
Video Programming Distributors (MVPD) in the 17.7-17.8 GHz band or to operate in the 17.8-19.7 GHz 
band for any service will be accepted for filing if the proposed station is located within 20 km of 
Denver, CO (39° 43" М, 104° 46 W) or Washington, DC (38° 48" N, 76° 52' W). 


(b) Any application for a new station license to provide MVPD operations in the 17.7-17.8 GHz band 
or to operate in the 17.8-19.7 GHz band for any service, or for modification of an existing station license 
in these bands which would change the frequency, power, emission, modulation, polarization, antenna 
height or directivity, or location of such a station, must be coordinated with the Federal Government by 
the Commission before an authorization will be issued, if the station or proposed station is located in 
whole or in part within any of the following areas: 
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(1) Denver, CO area: 

(i) Between latitudes 41° 30' N and 38° 30' N and between longitudes 103° 10' W and 106° 30' W. 
(ii) Between latitudes 38° 30' N and 37° 30' N and between longitudes 105° 00' W апа 105° 50' W. 
(11) Between latitudes 40° 08' N and 39° 56' N and between longitudes 107° 00' W and 107° 15' W. 
(2) Washington, DC area: 

(i) Between latitudes 38° 40' N and 38° 10' N and between longitudes 78° 50' W апа 79° 20' W. 
(ii) Within 178 km of 38° 48' N, 76°52' W. 

(3) San Miguel, CA area: 

(i) Between latitudes 34° 39' N and 34° 00' N and between longitudes 118° 52' W and 119° 24' W. 
(1) Within 200 km of 35° 44' N, 120° 45' W. 

(4) Guam area: Within 100 km of 13° 35' N, 144° 51'Е. 


NOTE TO § 74.32: The coordinates cited in this section are specified in terms of the “North American 
Datum of 1983 (NAD 83).” 


PART 78- CABLE TELEVISION RELAY SERVICE 


15. The authority citation for part 78 continues to read as follows: 
AUTHORITY: Secs. 2, 3, 4, 301, 303, 307, 308, 309, 48 Stat., as amended, 1064, 1065, 1066, 1081, 
1082, 1083, 1084, 1085; 47 U.S.C. 152, 153, 154, 301, 303, 307, 308, 309. 


16. Section 78.19 is amended by revising paragraph (f) to read as follows: 
§ 78.19 Interference. 


(f) 17.7-19.7 GHz band. The following exclusion areas and coordination areas are established to 
minimize or avoid harmful interference to Federal Government earth stations receiving in the 17.7-19.7 
GHz band: 


(1) No application seeking authority to operate in the 17.7-19.7 GHz band will be accepted for filing 
if the proposed station is located within 50 km of Denver, CO (39° 43' М, 104° 46' W) or Washington, 
DC (38° 48' N, 76° 52' W). 


(2) Any application seeking authority for a new fixed station license supporting the operations of 
Multichannel Video Programming Distributors (MVPD) in the 17.7-17.8 GHz band or to operate in the 
17.8-19.7 GHz band for any service, or for modification of an existing station license in these bands 
which would change the frequency, power, emission, modulation, polarization, antenna height or 
directivity, or location of such a station, must be coordinated with the Federal Government by the 
Commission before an authorization will be issued, if the station or proposed station is located in whole 
or in part within any of the following areas: 


(1) Denver, CO area: 

(A) Between latitudes 41° 30' N and 38° 30' N and between longitudes 103° 10' W and 106° 30' W. 
(B) Between latitudes 38° 30' N and 37° 30' N and between longitudes 105° 00' W and 105° 50' W. 
(С) Between latitudes 40° 08' N and 39° 56' N and between longitudes 107° 00' W and 107° 15' W. 
(1) Washington, DC area: 

(A) Between latitudes 38° 40' N and 38° 10' N and between longitudes 78° 50' W and 79° 20' W. 
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(B) Within 178 km of 38° 48' N, 76°52' W. 

(11) San Miguel, CA area: 

(A) Between latitudes 34° 39' N and 34° 00' N and between longitudes 118° 52' W and 119° 24' W. 
(В) Within 200 km of 35° 44' N, 120° 45' W. 

(iv) Guam area: Within 100 km of 13° 35' М, 14425 ГЕ. 


NOTE TO § 78.19(F): The coordinates cited in this section are specified in terms of the “North 
American Datum of 1983 (NAD 83).” 


Жжжж ж 


PART 80 – STATIONS ІМ THE MARITIME SERVICES 
17. The authority citation for Part 80 continues to read as follows: 


AUTHORITY: Secs. 4, 303, 307(e), 309, and 332, 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 
303, 307(e), 309, and 332, unless otherwise noted. Interpret or apply 48 Stat. 1064-1068, 1081-1105, as 
amended; 47 U.S.C. 151-155, 301-609; 3 UST 3450, 3 UST 4726, 12 UST 2377. 


18. Section 80.371 is amended by revising note 3 in paragraph (c) to read as follows: 


§ 80.371 Public correspondence frequencies. 


жжжжж 


(с) * * * 


жжжжж 


>The frequency 161.975 MHz is available only for Automatic Identification System communications. 
In VPCSAs 10-42, site-based stations licensed to operate on frequency 161.975 MHz prior to March 
2, 2009 may continue to operate on a co-primary basis on that frequency until March 2, 2024. 


PART 87 – AVIATION SERVICES 
19. The authority citation for Part 87 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 303 and 307(e), unless otherwise noted. 


20. Section 87.5 is amended by adding the following term and definition: 


5 87.5 Definitions. 


Flight telemetering mobile station. А telemetering mobile station used for transmitting data from an 
airborne vehicle, excluding data related to airborne testing of the vehicle itself (or major components 
thereof). 


Жжжж ж 


21. Section 87.133 is amended by revising paragraph (f) to read as follows: 


8 87.133 Frequency stability. 


(f) The carrier frequency tolerance of all transmitters that operate in the 1435-1525 MHz or 
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2345-2395 MHz band is 0.002 percent. The carrier frequency tolerance of all transmitters that operate in 
the 5091-5150 MHz band is 0.005 percent. 


жжжжж 


22. Section 87.137 is amended by revising note 8 to the table of assignable emissions in 
paragraph (a) to read as follows: 


5 87.137 Турев of emission. 

(a) oh ck ok 

Notes: 

*The authorized bandwidth is equal to the necessary bandwidth for frequency or digitally modulated 
transmitters used in aeronautical telemetering and associated aeronautical telemetry or telecommand 


stations that operate in the 1435-1525 MHz, 2345-2395 MHz, or 5091-5150 MHz band. The necessary 
bandwidth must be computed in accordance with part 2 of this chapter. 


23. Section 87.139 is amended by revising the introductory text in paragraphs (a), (d), (e), and (f) 
and by adding paragraph (m) to read as follows: 


8 87.139 Emission limitations. 


(a) Except for ELTs and when using single sideband (R3E, H3E, J3E), or frequency modulation (F9) 
or digital modulation (F9Y) for telemetry or telecommand in the 1435-1525 MHz, 2345-2395 MHz, or 
5091-5150 MHz band or digital modulation (G7D) for differential GPS, the mean power of any 
emissions must be attenuated below the mean power of the transmitter (pY) as follows: 


жжжжж 


(4) Except for telemetry in the 1435-1525 MHz band, when the frequency is removed from the 
assigned frequency by more than 250 percent of the authorized bandwidth for aircraft stations above 
30 MHz and all ground stations the attenuation must be at least 43+10 logiopY dB. 


(е) When using frequency modulation or digital modulation for telemetry or telecommand in the 
1435-1525 MHz, 2345-2395 MHz, or 5091-5150 MHz band with an authorized bandwidth equal to or 
less than 1 MHz the emissions must be attenuated as follows: 


oh ck ck ck ok 
(f) When using frequency modulation or digital modulation for telemetry or telecommand in the 


1435-1525 MHz, 2345-2395 MHz, or 5091-5150 MHz band with an authorized bandwidth greater than 
1 MHz, the emissions must be attenuated as follows: 


KK KOK 
(m) In the 1435-1452 MHz band, operators of aeronautical telemetry stations are encouraged to take 
all reasonable steps to ensure that unwanted emissions power does not exceed -28 dBW/27 MHz in the 


1400-1427 MHz band. Operators of aeronautical telemetry stations that do not meet this limit shall first 
attempt to operate in the 1452-1525 MHz band prior to operating in the 1435-1452 MHz band. 


24. Section 87.173 is amended by revising the frequency table in paragraph (b) as follows: 
a. The entries for the 2310-2320 MHz band and the 24750-25050 MHz band are removed. 
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b. The entry for the 5000-5250 MHz band is replaced with an entry for the 5030-5150 MHz band. 
c. Entries for the 5091-5150 MHz and 24450-24650 MHz bands are added. 


The additions and revisions read as follows: 


8 87.173 Frequencies. 


(b) Frequency table: 

Frequency or frequency band Subpart Class of station Remarks 

жж жж жж ж 
5030-5150 МН2................ Q MA, RLW Microwave landing systems. 
5031.000 МН?.................. Q RLT 
5091-5150 МН2............... J MA, FAT Aeronautical telemetry. 

жж жж жж ж 
24450-24650 MHz............. F,Q MA, RL Aeronautical radionavigation. 
32300-33400 MHz............. F,Q MA, RL Aeronautical radionavigation. 


25. Section 87.187 is amended by revising paragraphs (p) and (x) to read as follows: 


8 87.187 Frequencies. 


Жжжж ж 


(р) Тһе 1435-1525 MHz апа 2360-2395 МН? bands are available on a primary basis, апа the 
2345-2360 MHz band is available on a secondary basis (the latter band only until January 1, 2020), for 
telemetry and telecommand associated with the flight testing of aircraft, missiles, or related major 
components. This includes launching into space, reentry into the Earth's atmosphere and incidental 
orbiting prior to reentry. In the 1435-1525 MHz band, the following frequencies are shared on a co-equal 
basis with flight telemetering mobile stations: 1444.5, 1453.5, 1501.5, 1515.5, and 1524.5 MHz. In the 
2360-2395 MHz band, the following frequencies may be assigned for telemetry and associated 
telecommand operations of expendable and re-usable launch vehicles, whether or not such operations 


involve flight testing: 2364.5, 2370.5 and 2382.5 MHz. See §87.303(d). 


Note to paragraph (p): Aeronautical telemetry operations must protect Miscellaneous Wireless 
Communications Services operating in the 2345-2360 MHz band. 


(x) The frequency bands 24450-24650 MHz and 32300-33400 MHz are available for airborne 


radionavigation devices. 


жжжжж 


26. Section 87.303 is amended by revising paragraph (d) to read as follows: 


§ 87.303 Frequencies. 


(d) Aeronautical mobile telemetry (AMT) operations are conducted in the 1435-1525 MHz, 
2345-2395 MHz, and 5091-5150 MHz bands on a co-equal basis with U.S. Government stations. 


(1) Frequencies in the 1435-1525 MHz and 2360-2395 MHz bands are assigned in the mobile service 
primarily for aeronautical telemetry and associated telecommand operations for flight testing of aircraft 
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and missiles, or their major components. Until January 1, 2020, the 2345-2360 MHz band is also 
available to licensees holding a valid authorization on April 23, 2015 for these purposes on a secondary 
basis. Permissible uses of these bands include telemetry and associated telecommand operations 
associated with the launching and reentry into the Earth's atmosphere, as well as any incidental orbiting 
prior to reentry, of objects undergoing flight tests. In the 1435-1525 MHz band, the following 
frequencies are shared on a co-equal basis with flight telemetering mobile stations: 1444.5, 1453.5, 
1501.5, 1515.5, and 1524.5 MHz. In the 2360-2395 MHz band, the following frequencies may be 
assigned for telemetry and associated telecommand operations of expendable and re-usable launch 
vehicles, whether or not such operations involve flight testing: 2364.5, 2370.5 and 2382.5 MHz. All 
other mobile telemetry uses of the 2360-2395 MHz band shall be on a non-interfering and unprotected 
basis to the above uses. 


(2) Frequencies in the 5091-5150 MHz band are assigned in the aeronautical mobile service on a 
primary basis for flight testing of aircraft. AMT use of these frequencies is restricted to aircraft stations 
transmitting to aeronautical stations (AMT ground stations) in the flight test areas listed in 47 CFR 2.106, 
footnote 08111. 


(3) The authorized bandwidths for stations that operate in the 1435-1525 MHz, 2345-2395 MHz, or 
5091-5150 MHz bands are normally 1, 3 or 5 MHz. Applications for greater bandwidths will be 
considered in accordance with the provisions of § 87.135. Each assignment will be centered on a 
frequency between 1435.5 MHz and 1524.5 MHz, between 2345.5 MHz and 2394.5 MHz, or between 
5091.5 MHz and 5149.5 MHz, with 1 MHz channel spacing. 


27. Section 87.305 is amended by revising paragraph (a)(1) to read as follows: 
5 87.305 Frequency coordination. 


(a)(1) Each application for a new station license, renewal or modification of an existing license 
concerning flight test frequencies, except as provided in paragraph (b) of this section, must be 
accompanied by a statement from a frequency advisory committee. The committee must comment on the 
frequencies requested or the proposed changes in the authorized station and the probable interference to 
existing stations. The committee must consider all stations operating on the frequencies requested or 
assigned within 320 km (200 mi) of the proposed area of operation and all prior coordinations and 
assignments on the proposed frequency(ies). The committee must also recommend frequencies resulting 
in the minimum interference. The committee must coordinate in writing all requests for frequencies or 
proposed operating changes in the 1435-1525 MHz, 2345-2360 MHz (only until January 1, 2020), 
2360-2395 MHz, and 5091-5150 MHz bands with the responsible Government Area Frequency 
Coordinators listed in the NTIA “Manual of Regulations and Procedures for Federal Radio Frequency 
Management.” In addition, committee recommendations may include comments on other technical 
factors and may contain recommended restrictions which it believes should appear on the license. 


KK KOK 
28. Section 87.475 is amended by adding paragraphs (b)(11) and (b)(14) to read as follows: 


8 87.475 Frequencies. 
(b) * * * 


(11) 5030-5150 MHz: This band is to be used for the operation of the international standard system 
(microwave landing system). 
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(14) 24,450-24,650 MHz and 32,300-33,400 MHz: In these bands, land-based radionavigation aids 
are permitted where they operate with airborne radionavigation devices. 


KK KOK 
PART 90 – PRIVATE LAND MOBILE RADIO SERVICES 
29. The authority citation for part 90 continues to read as follows: 


AUTHORITY: Sections 4(i), 11, 303(g), 303(г), апа 332(c)(7) of the Communications Act of 1934, as 
amended, 47 U.S.C. 1544), 161, 303(g), 303(т), and 332(c)(7), and Title VI of the Middle Class Tax 
Relief and Job Creation Act of 2012, Pub. L. 112-96, 126 Stat. 156. 


30. Section 90.210 is amended by adding paragraph (c)(4) to read as follows: 
§ 90.210 Emission masks. 
(с) * * * 
(4) In the 1427-1432 MHz band, licensees are encouraged to take all reasonable steps to ensure that 
unwanted emissions power does not exceed the following levels in the 1400-1427 MHz band: 
(i) For stations of point-to-point systems in the fixed service: -45 dB W/27 MHz. 
(ii) For stations in the mobile service: -60 dBW/27 MHz. 


31. Section 90.103 is amended by removing and reserving paragraphs (c)(25), (c)(26), (c)(27), 
and (c)(28) and by revising the Kilohertz portion of the Radiolocation Service Frequency Table in 
paragraph (b) to read as follows: 


§ 90.103 Radiolocation Service. 


(Фф) * * * 
RADIOLOCATION SERVICE FREQUENCY TABLE 
Frequency or band Class of station(s) Limitation 
Kilohertz 
ОТОО нь Radiolocation land or mobile 1 
90 to TIO аин Radiolocation land 2 
110 to 130.................... Radiolocation land or mobile 1 
1705 to 17150. | ties do 4,5,6 
1715101750,20290509- |е do 5,6 
1750 (о 1800................. |... ао 5,6 
3230 10.3400... | изыш do 6, 8 
Megahertz 
Жжжж жж жж 
(с) * * * 
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(25) [Reserved] 
(26) [Reserved] 
(27) [Reserved] 
(28) [Reserved] 
kokok k k 
PART 97- AMATEUR RADIO SERVICE 


32. The authority citation for part 97 continues to read as follows: 


AUTHORITY: 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303. Interpret or apply 48 Stat. 
1064-1068, 1081-1105, as amended; 47 U.S.C. 151-155, 301-609, unless otherwise noted. 


33. Section 97.301 is amended by revising the kHz portion of the tables in paragraphs (b), (с), 
and (d) to read as follows: 


§ 97.301 Authorized frequency bands. 


(b) * * * 


Wavelength 
band 


ITU Region 1 ITU Region 2 ITU Region 3 


1810-1850 


1800-2000...... 


Sharing requirements see 
§ 97.303 (Paragraph) 


Wavelength 
band 


жж 


ITU Region 1 


. | 1800-2000........ 
ж ж 


ITU Region 2 


ITU Region 3 


Sharing requirements see 
§ 97.303 (Paragraph) 


MF 


kHz 
1810-1850 


kHz 
1800-2000.......... 


kHz 


1800-2000....... 


ж 


(d) * * * 
Wavelength : ; Р Sharing requirements see 
Бана ІТО Кесіоп 1 ITU Region 2 ITU Region 3 § 97.303 (Paragraph) 
MF kHz kHz kHz 
160 тп........... 1810-1850 1800-2000.......... | 1800-2000......... | (а) 
жж жж ж Ж Ж 


34. Section 97.303 is amended by revising paragraph (с) and removing and reserving paragraph 
(g) to read as follows: 


§ 97.303 Frequency sharing requirements. 


(c) Amateur stations transmitting in the 76-77.5 GHz segment, the 78-81 GHz segment, the 136-141 
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GHz segment, or the 241-248 GHz segment must not cause harmful interference to, and must accept 
interference from, stations authorized by the United States Government, the FCC, or other nations in the 
radiolocation service. 


(g) [Reserved] 


PART 101—FIXED MICROWAVE SERVICES 
35. The authority citation for part 101 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 303. 
36. Section 101.31 is amended by revising paragraph (b)(1) to read as follows: 


8 101.31 Temporary and conditional authorizations. 


(b) Conditional authorization. (1) An applicant for a new point-to-point microwave radio station(s) or 
a modification of an existing station(s) in the 952.95-956.15 and 956.55-959.75 MHz band segments; the 
3700-4200, 5925-6425, 6525-6875, and 6875-7125 MHz bands; the 10.550-10.680, 10.700-11.700, 
12.700-13.150, 13.200-13.250, 17.700-18.300, and 19.300-19.700 GHz bands; and the 21.800-22.000 
and 23.000-23.200 GHz band segments (see §101.147(s)(8) for specific service usage) may operate the 
proposed station(s) during the pendency of its applications(s) upon the filing of a properly completed 
formal application(s) that complies with subpart B of part 101, if the applicant certifies that the following 
conditions are satisfied: 


37. Section 101.111 is amended by adding paragraph (d) to read as follows: 
§ 101.111 Emission limitations. 


(d) Interference to passive sensors. These limitations are necessary to minimize the probability of 
harmful interference to reception in the 10.6-10.68 GHz and 31-31.3 GHz bands onboard space stations 
in the Earth exploration-satellite service (passive). 


(1) 10.6-10.68 GHz. Fixed stations are restricted to point-to-point operations, with each station 
supplying not more than -3 dBW of transmitter power to the antenna, producing not more than 40 dBW 
of EIRP, and radiating at an antenna main beam elevation angle of 20° or less. Licensees holding a valid 
authorization on [INSERT DATE 30 DAYS AFTER DATE OF PUBLICATION IN THE 
FEDERAL REGISTER] to operate in this band may continue to operate as authorized, subject to proper 
license renewal. Licensees are urged to: (i) limit the maximum transmitter power supplied to the antenna 
to -15 dBW; and (1) employ automatic transmitter power control (ATPC). The maximum transmitter 
power supplied to the antenna of stations using ATPC may be increased by a value corresponding to the 
ATPC range, up to a maximum of -3 dBW. 


(2) 31-31.3 GHz. For fixed stations authorized after [INSERT DATE 30 DAYS AFTER DATE OF 
PUBLICATION IN THE FEDERAL REGISTER, PLUS 36 MONTHS], the unwanted emissions 
power in any 100 MHz of the 31.3-31.5 GHz band shall be limited to -38 dBW (-38 dBW/100 MHz), as 
measured at the input to the antenna. 
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APPENDIX E 
Final Regulatory Flexibility Analysis 


1. As required by the Regulatory Flexibility Act of 1980, as amended (RFA),' an Initial 
Regulatory Flexibility Analysis (RFA) was incorporated іп the Notice of Proposed Rulemaking in 
ET Docket No. 12-338 (WRC-07 NPRM).” The Commission sought written public comment on the 
proposals in the WRC-07 NPRM, including comment on the IRFA. This present Final Regulatory 
Flexibility Analysis (FRFA) conforms to the RFA.’ 


A. Need for, and Objectives of the Report and Order 


2. In this Report and Order, the Commission amends Parts 1, 2, 25, 27, 74, 78, 80, 87, 90, 
97, and 101 of its rules to complete implementation of various allocation decisions from the Final Acts of 
the World Radiocommunications Conference (Geneva, 2007) (WRC-07) in the Commission’s Table of 
Frequency Allocations, to revise certain other allocations in the Table, and to update certain related 
service rules. The decisions adopted in this Report and Order conform the Commission’s rules, to the 
extent practical, to the decisions that the international community made at WRC-07 and will collectively 
promote the advancement of new and expanded services and provide significant benefits to the American 
public. 


B. Summary of Significant Issues Raised by Public Comments in Response to the 
IRFA 

3. Мо comments were filed in direct response to the IRFA. 

С. Response to Comments by the Chief Counsel for Advocacy of the Small Business 
Administration 

4. Pursuant to the Small Business Jobs Act of 2010, the Commission is required to respond 


to any comments filed by the Chief Counsel for Advocacy of the Small Business Administration (SBA), 
and to provide a detailed statement of any change made to the proposed rules as a result of those 
comments. The Chief Counsel did not file any comments in response to the proposed rules in this 
proceeding. 


D. Description and Estimate of the Number of Small Entities to Which the Adopted 
Rules Will Apply 
Э. The RFA directs agencies to provide a description of and, where feasible, an estimate of 


the number of small entities that may be affected by the proposed rules, if adopted. The RFA generally 
defines the term “small entity” as having the same meaning as the terms “small business,” “small 
organization,” and “small governmental jurisdiction.” In addition, the term “small business” has the 
same meaning as the term “small business concern” under the Small Business Асі? A small business 


' See 5 U.S.C. $ 603. The RFA, see 5 U.S.C. $ 601 – 612, has been amended by the Small Business Regulatory 
Enforcement Fairness Act of 1996 (SBREFA), Pub. L. No. 104-121, Title II, 110 Stat. 857 (1996), and the Small 
Business Jobs Act of 2010, Public Law No. 111-240, 124 Stat. 2504 (2010). 


2 See Amendment of Parts 1, 2, 15, 74, 78, 87, 90, and 97 of the Commission’s Rules Regarding Implementation of 
the Final Acts of the World Radiocommunication Conference (Geneva, 2007) (WRC-07), Other Allocation Issues, 

and Related Rule Updates, ET Docket No. 12-338, Notice of Proposed Rulemaking and Order, 27 FCC Red 14598 
(2012) (WRC-07 NPRM). 


3 See 5 U.S.C. $ 604. 
4 Td. at § 603(b)(3). 
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concern is one which: 1) is independently owned and operated; 2) is not dominant in its field of 
operation; and 3) satisfies any additional criteria established by the SBA.‘ 


Small Businesses, Small Organizations, and Small Governmental Jurisdictions. Our action may, 
over time, affect small entities that are not easily categorized at present. We therefore describe here, at 
the outset, three comprehensive, statutory small entity size standards.’ First, nationwide, there are a total 
of 28.2 million small businesses, according to ће SBA.* In addition, a “small organization” is generally 
“any not-for-profit enterprise which is independently owned and operated and is not dominant in its 
field.” Nationwide, as of 2012, there were approximately 2,300,000 small organizations.'° Finally, the 
term “small governmental jurisdiction” is defined generally as “governments of cities, towns, townships, 
villages, school districts, or special districts, with a population of less than fifty thousand.”'' Census 
Bureau data for 2012 indicate that there were 90,056 local governments in the United States.'? Thus, we 
estimate that most governmental jurisdictions are small. 


Amateur Radio Service. Because “small entities,” as defined in the RFA, are not persons eligible for 
licensing in the amateur service, this rule does not apply to “small entities.” Rather, it applies exclusively 
to individuals who are the control operators of amateur radio stations. 


Satellite Telecommunications and All Other Telecommunications. Two economic census categories 
address the satellite industry. Both these categories have a small business size standard of $32.5 million 
or less in annual receipts under SBA rules.'* 


The category of Satellite Telecommunications “comprises establishments primarily engaged in providing 
telecommunications services to other establishments in the telecommunications and broadcasting 
industries by forwarding and receiving communications signals via a system of satellites or reselling 
satellite telecommunications.”'* Census Bureau data for 2007 show that 512 Satellite 
Telecommunications firms operated for that entire year." Of this total, 464 firms had annual receipts of 
under $10 million, and 18 firms had receipts of $10 million to $24,999,999.'° Consequently, the 


(Continued from previous page) 
55 U.S.C. $ 601(3) (incorporating by reference the definition of “small business concern” іп 15 U.S.C. $ 632). 
Pursuant to the RFA, the statutory definition of a small business applies “unless an agency, after consultation with the 
Office of Advocacy of the Small Business Administration and after opportunity for public comment, establishes one or 
more definitions of such term which are appropriate to the activities of the agency and publishes such definition(s) in 
the Federal Register.” 5 U.S.C. § 601(3). 


6 Small Business Act, 15 U.S.C. § 632 (1996). 
7 See 5 U.S.C. $$ 601(3)-(6). 


8 See SBA, Office of Advocacy, “Frequently Asked Questions,” 
http://www.sba.gov/sites/default/files/FAQ March 2014 0.pdf (last visited Мау 2, 2014; figures are from 2011). 


? 5 U.S.C. $ 601(4). 
10 NATIONAL CENTER FOR CHARITABLE STATISTICS, THE NONPROFIT ALMANAC (2012). 
15 U.S.C. $ 601(5). 


'2 U.S. CENSUS BUREAU, GOVERNMENT ORGANIZATION SUMMARY REPORT: 2012 (rel. Sep. 26, 2013), 
http://www2.census.gov/govs/cog/g12_org.pdf (last visited May 2, 2014). 


1313 C.F.R. $ 121.201, North American Industry Classification System (“NAICS”) codes 517410 and 517919. 
14 U.S. Census Bureau, 2007 NAICS Definitions, “517410 Satellite Telecommunications.” 


'S See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&- 
lang=en. 
16 See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo id=&- skip=900&-ds_name=EC0751SSSZ4&- 
lang=en. 
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Commission estimates that the majority of Satellite Telecommunications firms are small entities that 
might be affected by our action. 


The second category, i.e. “All Other Telecommunications” comprises “establishments primarily engaged 
in providing specialized telecommunications services, such as satellite tracking, communications 
telemetry, and radar station operation. This industry also includes establishments primarily engaged in 
providing satellite terminal stations and associated facilities connected with one or more terrestrial 
systems and capable of transmitting telecommunications to, and receiving telecommunications from, 
satellite systems. Establishments providing Internet services or voice over Internet protocol (VoIP) 
services via client-supplied telecommunications connections are also included in this industry.”'” For this 
category, Census Bureau data for 2007 show that there were a total of 2,383 firms that operated for the 
entire year.'® Of this total, 2,347 firms had annual receipts of under $25 million and 12 firms had annual 
receipts of $25 million to $49, 999,999. Consequently, the Commission estimates that the majority of 
All Other Telecommunications firms are small entities. 


Fixed Microwave Services. Fixed microwave services include common carrier,” private operational- 
fixed,” and broadcast auxiliary radio services.” At present, there are approximately 22,015 common 
carrier fixed licensees and 61,670 private operational-fixed licensees and broadcast auxiliary radio 
licensees in the microwave services. The Commission has not created a size standard for a small 
business specifically with respect to fixed microwave services. For purposes of this analysis, the 
Commission uses the SBA small business size standard for the category Wireless Telecommunications 
Carriers (except Satellite), which is 1,500 or fewer employees.” The Commission does not have data 
specifying the number of these licensees that have no more than 1,500 employees, and thus we are unable 
at this time to estimate with greater precision the number of fixed microwave service licensees that would 
qualify as small business concerns under the SBA’s small business size standard. Consequently, the 
Commission estimates that there are 22,015 or fewer common carrier fixed licensees and 61,670 or fewer 
private operational-fixed licensees and broadcast auxiliary radio licensees in the microwave services that 
may be small and may be affected by the rules and policies proposed herein. We note, however, that the 
common catrier microwave fixed licensee category includes some large entities. 


Wireless Telecommunications Carriers (except satellite). This industry comprises establishments 
engaged in operating and maintaining switching and transmission facilities to provide communications 
via the airwaves. Establishments in this industry have spectrum licenses and provide services using that 


17 http://www.census. gov/cgi-bin/sssd/naics/naicsrch?code=517919&search=2007%20NAICS %20Search. 
І http://factfinder.census. gov/servlet/IBQTable?_bm=y&-geo id=&- skip=900&-ds_name=EC0751SSSZ4&- 
lang=en. 


19 http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&- 
lang=en. 


20 See 47 C.F.R. $$ 101 et seq. for common carrier fixed microwave services (except Multipoint Distribution 
Service). 


*! Persons eligible under Parts 80 and 90 of the Commission’s Rules can use Private Operational-Fixed Microwave 
services. See 47 C.F.R. Parts 80 and 90. Stations in this service are called operational-fixed to distinguish them 
from common carrier and public fixed stations. Only the licensee may use the operational-fixed station and only for 
communications related to the licensee’s commercial, industrial, or safety operations. 


22 Auxiliary Microwave Service is governed by Part 74 of Title 47 of the Commission’s Rules. See 47 C.F.R. 
Part 74. This service is available to licensees of broadcast stations and to broadcast and cable network entities. 
Broadcast auxiliary microwave stations are used for relaying broadcast television signals from the studio to the 
transmitter, or between two points such as a main studio and an auxiliary studio. The service also includes mobile 
television pickups, which relay signals from a remote location back to the studio. 


313 C.F.R. $ 121.201, NAICS code 517210. 
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spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 
services.” The appropriate size standard under SBA rules is for the category Wireless 
Telecommunications Carriers. The size standard for that category is that a business is small if it has 
1,500 or fewer employees.” Under the present and prior categories, the SBA has deemed a wireless 
business to be small if it has 1,500 or fewer employees.” For this category, census data for 2007 show 
that there were 11,163 firms that operated for the entire year.” Of this total, 10,791 firms had 
employment of 999 or fewer employees and 372 had employment of 1,000 employees ог more.” Thus 
under this category and the associated small business size standard, the Commission estimates that the 
majority of wireless telecommunications carriers (except satellite) are small entities that may be affected 
by our proposed action.” 


Wireless Equipment Manufacturers. This industry is comprised of businesses primarily engaged in 
manufacturing radio, television broadcast, and wireless communications equipment. Examples of 
products made by these establishments are: transmitting and receiving antennas, cable television 
equipment, cordless phones, global positioning system (GPS) equipment, pagers, cellular phones, mobile 
communications equipment, and radio and television studio and broadcasting equipment.” In this 
category, the SBA has deemed a business manufacturing radio and television broadcasting equipment, 
wireless telecommunications equipment, or both, to be small if it has fewer than 750 employees.*' For 
this category of manufacturing, Census data for 2007 show that there were 919 firms that operated that 
year. Of those establishments, 531 had between | and 19 employees; 240 had between 20 and 99 
employees; and 148 had more than 100 employees.” Since 771 establishments had fewer than 100 
employees, and since only 148 had more than 100 employees, the vast majority of manufacturers in this 
category would be considered small under applicable standards. 


Frequency Coordinators. Neither the Commission nor the SBA has developed a small business size 
standard specifically applicable to spectrum frequency coordinators. Since 2007, the Census Bureau has 
placed wireless firms within the broad, economic census category of Wireless Telecommunications 
Carriers (except Satellite). Under this category, the SBA has deemed a wireless business to be small if 
it has 1,500 or fewer employees.** Census data for 2007 show that there were 1,383 firms that operated 


24 See http://www.census. gov/cgi-bin/sssd/naics/naicsrch ?code=517210&search=2007%20NAICS %20Search. 
* 13 C.F.R. $ 121.201, NAICS code 517210. 


26 13 C.F.R. $ 121.201, NAICS code 517210. The now-superseded, pre-2007 C.F.R. citations were 13 C.F.R. $ 
121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS). 


27 U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 
Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010). 


2 Id. Available census data do not provide a more precise estimate of the number of firms that have employment of 
1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.” 


29 
See 

http://factfinder2.census. gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ECN_2007_US_51SSSZ2&prod 

Type=table. 


30 http://www.census.gov/econ/industry/def/d334220.htm. 
М See 13 C.F.R. $ 121.201, NAICS code 334220. 
32 http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=300&-ds_name+EC07311I1 &-_lang=en. 


3 U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 
Satellite)”; http://www.census.gov/naics/2007/def/ND5 17210. HTM#N517210. 


%13 C.F.R. $ 121.201, NAICS code 517210 (2007 NAICS). 
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that year. Of those, 1,368 had fewer than 100 employees, and 15 firms had more than 100 employees.” 
Thus, under this category and the associated small business standard, the majority of firms can be 
considered small. 


E. Description of Projected Reporting, Recordkeeping and Other Compliance 
Requirements for Small Entities 


6. Тһе WRC-07 R&O did not establish any new reporting or recordkeeping requirements 
for small entities. The WRC-07 R&O established “other” compliance requirements for manufacturers of 
equipment, applicants/licensees, and frequency coordinators. Licensees are required to use equipment 
and operate licensed stations in a manner that complies with the Commission’s existing and newly 
adopted rules. The compliance requirements established in the WRC-07 R&O are the same for small and 
large entities. 


7. Manufacturers of aircraft stations transmitting telemetry in the 1435-1525 MHz, 
2345-2395 MHz, or 5091-5150 MHz band must meet the following emissions limitations and frequency 
stability requirements: 


e Except for emergency locator transmitters (ELTs) and when using single sideband (КЕЗЕ, H3E, J3E), 
or frequency modulation (F9) or digital modulation (F9Y) for telemetry or telecommand in the 
1435-1525 MHz, 2345-2395 MHz, or 5091-5150 MHz band or digital modulation (G7D) for 
differential GPS, the mean power of any emission must be attenuated below the mean power of the 
transmitter (pY) as follows: 1) When the frequency is removed from the assigned frequency by more 
than 50 percent up to and including 100 percent of the authorized bandwidth the attenuation must be 
at least 25 dB; 2) When the frequency is removed from the assigned frequency by more than 100 
percent up to and including 250 percent of the authorized bandwidth the attenuation must be at least 
35 dB; 3) When the frequency is removed from the assigned frequency by more than 250 percent of 
the authorized bandwidth the attenuation for aircraft station transmitters’ emissions must be at least 
40 dB; and the attenuation for aeronautical station transmitters’ emissions must be at least 
43 + 10 logio pY dB. 


e When using frequency modulation or digital modulation for telemetry or telecommand in the 
1435-1525 MHz, 2345-2395 MHz, or 5091-5150 MHz band with an authorized bandwidth equal to 
or less than | megahertz the emissions must be attenuated as follows: (1) On any frequency removed 
from the assigned frequency by more than 100 percent of the authorized bandwidth up to and 
including 100 percent plus 0.5 megahertz, the attenuation must be at least 60 dB, when measured in a 
3.0 kilohertz bandwidth. This signal need not be attenuated more than 25 dB below 1 milliwatt. (2) 
On any frequency removed from the assigned frequency by more than 100 percent of the authorized 
bandwidth plus 0.5 megahertz, the attenuation must be at least 55 + 10 logio pY dB when measured 
in a 3.0 kilohertz bandwidth. 


• When using frequency modulation or digital modulation for telemetry or telecommand in the 
1435-1525 MHz, 2345-2395 MHz, or 5091-5150 MHz band with an authorized bandwidth greater 
than 1 megahertz, the emissions must be attenuated as follows: 1) On any frequency removed from 
the assigned frequency by more than 50 percent of the authorized bandwidth plus 0.5 megahertz up to 
and including 50 percent of the authorized bandwidth plus 1.0 megahertz, the attenuation must be 
60 dB, when measured in a 3.0 kilohertz bandwidth. The signal need not be attenuated more than 
25 dB below 1 milliwatt. 2) On any frequency removed from the assigned frequency by more than 
50 percent of the authorized bandwidth plus 1.0 megahertz, the attenuation must be at least 
55 + 10 logio pY dB, when measured in a 3.0 kilohertz bandwidth. 


U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS cod 517210 (rel. Oct. 20, 2009), 
http://factfinder.census. gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&- 
ds_name=EC0751SSSZ5&-_lang=en. 
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The carrier frequency tolerance of all transmitters that operate in the 1435-1525 MHz or 
2345-2395 MHz band is 0.002 percent. The carrier frequency tolerance of all transmitters that 
operate in the 5091-5150 MHz band is 0.005 percent. 


8. In addition, manufacturers of equipment must meet the following requirements: 


The following unwanted emission power limits for non-geostationary satellites operating in the 
inter-satellite service that transmit in the 22.55-23.55 GHz band shall apply in any 200 megahertz of 
the 23.6-24 GHz passive band, based on the date that complete advance publication information is 
received by the ITU’s Radiocommunication Bureau: For information received before January 1, 
2020: -36 dBW/200 MHz. For information received on or after January 1, 2020: -46 dBW/200 MHz. 


For new fixed stations in the 31-31.3 GHz band authorized three years after the effective date of the 
WRC-07 R&O, the unwanted emission power in any 100 megahertz of the 31.3-31.5 GHz band shall 
be limited to -38 dBW (-38 dBW/100 MHz), as measured at the input to the antenna. 


For earth stations in the Fixed-Satellite Service (Earth-to-space) that transmit in the 49.7-50.2 GHz 
and 50.4-50.9 GHz bands, the unwanted emission power in the 50.2-50.4 GHz band shall not 
exceed -20 dB W/200 MHz (measured at the input of the antenna), except that the maximum 
unwanted emission power may be increased to -10 dBW/200 MHz for earth stations having an 
antenna gain greater than or equal to 57 dBi. These limits apply under clear-sky conditions. During 
fading conditions, the limits may be exceeded by earth stations when using uplink power control. 


9. The following requirements apply to applicants/licensees or frequency coordinators: 


In the 1435-1452 MHz band, operators of aeronautical telemetry stations are encouraged to take all 
reasonable steps to ensure that unwanted emissions power level does not exceed -28 dBW/27 MHz in 
the 1400-1427 MHz band. Operators of aeronautical telemetry stations that do not meet this limit 
shall first attempt to operate in the 1452-1525 MHz band prior to operating in the 1435-1452 MHz 
band. 


In the 1435-1525 MHz, 2345-2360 MHz (only until January 1, 2020), 2360-2395 MHz, and 
5091-5150 MHz bands, each application for a new station license, renewal or modification of an 
existing license concerning flight test frequencies, except as provided in paragraph (b) of 

Section 87.305, must be accompanied by a statement from a frequency advisory committee. The 
committee must comment on the frequencies requested or the proposed changes in the authorized 
station and the probable interference to existing stations. The committee must consider all stations 
operating on the frequencies requested or assigned within 320 km (200 mi) of the proposed area of 
operation and all prior coordinations and assignments on the proposed frequency(ies). The 
committee must also recommend frequencies resulting in the minimum interference. The committee 
must coordinate in writing all requests for frequencies or proposed operating changes in the 1435- 
1525 MHz, 2345-2360 MHz (only until January 1, 2020), 2360-2395 MHz, and 5091-5150 MHz 
bands with the responsible Government Area Frequency Coordinators listed in the NTIA “Manual of 
Regulations and Procedures for Federal Radio Frequency Management.” In addition, committee 
recommendations may include comments on other technical factors and may contain recommended 
restrictions which it believes should appear on the license. 


New fixed stations in the 10.6-10.68 GHz band are restricted to point-to-point operations, with each 
station supplying not more than -3 dBW of transmitter power to the antenna, producing not more than 
40 dBW of EIRP, and radiating at an antenna main beam elevation angle of 20° or less. 


Any application for a new station license to provide Multichannel Video Programming Distributors 
operations in the 17.7-17.8 GHz band or to operate in the 17.8-19.7 GHz band for any service, or for 
modification of an existing station license in these bands which would change the frequency, power, 
emission, modulation, polarization, antenna height or directivity, or location of such a station, be 
coordinated with the Federal Government by the Commission before an authorization will be issued, 
if the station or proposed station is located in whole or in part within any of the following areas: 
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(1) San Miguel, CA area: Between latitudes 34° 39' N and 34° 00' апа between longitudes 118° 52! 
W and 119° 24' W or within 200 km of 35° 44' N, 120° 45' W; and (2) Guam area: Within 100 km of 
13° 35" М, 144° 51' E. 


Е. Steps Taken to Minimize Significant Economic Impact on Small Entities and 
Significant Alternatives Considered 


10. The RFA requires an agency to describe any significant alternatives that it has considered 
in reaching its proposed approach, which may include the following four alternatives (among others): 
1) the establishment of differing compliance or reporting requirements or timetables that take into 
account the resources available to small entities; 2) the clarification, consolidation, or simplification of 
compliance or reporting requirements under the rule for small entities; 3) the use of performance, rather 
than design, standards; and 4) an exemption from coverage of the rule, or any part thereof, for small 
entities.*° 


11. In the WRC-07 NPRM, the Commission proposed to delete the non-Federal radiolocation 
service (RLS) allocation from the 1900-2000 kHz band, stating that a review of its licensing database 
found that no one is licensed to use this allocation. In its reply comments to the WRC-07 NPRM, ITM 
Marine stated that the U.S.-based high seas migratory species fishing fleets operate radio buoys in the 
1900-2000 kHz band. In order to remove the otherwise unused RLS allocation from the Allocation Table 
without affecting existing radio buoy use by U.S. commercial fishing vessels, the WRC-07 R&O added a 
new footnote to the Allocation Table (footnote NG92) that authorizes U.S. commercial fishing vessels to 
continue to use radio buoys on the open sea under a ship station license. This action is expected to have a 
positive non-burdensome impact on commercial fishing vessels, many of which are owned by small 
businesses, by authorizing these entities to operate radio buoys under a ship station license instead of 
obtaining separate licenses for the radio buoys. 


12. The WRC-07 R&O delays the implementation of the unwanted emissions power limit for 
new fixed stations in the 31-31.3 GHz band. Because the Commission has delayed the implementation of 
this new requirement for 3 years, it appears that the economic impact of this requirement has been 
minimized to the extent practicable for all licensees, including small entities. 


Report to Congress: The Commission will send a copy of the Report and Order, including this FRFA, 
in a report to Congress pursuant to the Congressional Review Act.” In addition, the Commission will 
send a copy of the Report and Order, including this FRFA, to the Chief Counsel for Advocacy of the 
SBA. A copy of the Report and Order and FRFA (or summaries thereof) will also be published in the 
Federal Register. 


36 5 U.S.C. § 603(c). 
37 See 5 U.S.C. $ 801(a)(1)(A). 
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APPENDIX F 
Proposed Rules 


For the reasons discussed in the preamble, the Federal Communications Commission proposes to amend 
47 С.Е.К. Parts 2, 15, 80, 90, 97, and 101 as follows: 


PART 2- FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL 
RULES AND REGULATIONS 


1. The authority citation for part 2 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted. 


2. Section 2.100 is amended to read as follows: 


5 2.100 International regulations in force. 


The ITU Radio Regulations, Edition of 2012, have been incorporated to the extent practicable in 
this part. 


3. Section 2.106, the Table of Frequency Allocations, is amended as follows: 
a. Pages 1-2, 4-5, 7-8, 11-13, 15-16, 18-20, 23, 42, 45, 51, 53-54, 57, 62-63, and 67-68 are 
revised. 


b. In the list of United States (US) Footnotes, footnotes US52 апа 175565 are revised; footnotes 
US115, US132A, US162, and US511E are added; and footnote US367 is removed. 


c. In the list of non-Federal Government (NG) Footnotes, footnote NG16 is added, footnote 
NG49 is removed, and footnote NG92 is revised. 


§ 2.106 Table of Frequency Allocations. 
The revisions and additions read as follows: 


жжжжж 
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(08) әшпиал ZZON “ПІНОЛІ ІЛІНУІ 


SCTS'OST-GLVC'OST SZTS'9GT-GLV2'9ST 


(се) орен feuosied 8VTON VZTON ZZƏN 9204 


(06) SIIQOW рие SPANA ) әһд [еорлецоәе здәохә JIIEON 


(сө) аипиау ae 
502422164214 
spre еоїбоолоәзәуү 
(ы) әјдош feonmeuoise з0әохә ЭГО 
(06) Əl1QON рие SPALA з 
(су) алуа әошәм уст-еат 
GLYZ'9ST-SS8'ZST 
(св) орен feuosied an 
(06) allqo рмет әјелца ТӨМ TSDN PON STIGOW ANVI 
(сс) alqon этапа анхы 
(әбесі snonaid әәс) (әбесі ѕпоиәла әәс) 


(Sued әры СОЧ Ie L SATIS parun әдет [ецодешәц 
єс әбес GHA) N 7ZT-8'0ST ѕиоцеоојуу Aouanbay Jo әре 


4419 


гу әбес 


А 
МОЦУОИУМОКЮУЧ "МӘШІММОЫНУ 
(әлдое) цолеәѕәл әде 
(06) әпаал риет SPANIA ЯВӯР'9 (әлдое) әјәјеѕ-иопелоюхә yeg 
(zg) кюцеуу | бс NOLLYDIAVNOIGVY TWOLLNVNOYSY 
(92280222) 


ОвӯР'9 (әлде) HONVASSY SOVdS 

ав//“4 NOLLWOOTOIGWY 

67'S NOLLYDIAVNOIVY TWOLLNYNOYSY 
ява (Ane) SLITELLVS-NOLLVHO 1dxXSI HIHA 
(922862221 


Vers 


(әлдое) цолеәѕә сейіс 
чоцеооцоірен 
(әлпое) әщәјеѕ-иопезојахә YES 


ува ВР Шу с 
(әлгре) HONVASSY SOVdS 

МОПУООЛОЮКУЫ 

ауа уои Әрдош jeonmeuaise 30әохә NION 
(әлгре) S.LTELLVS-NOLLVWHO IDA HLA 
OSES-SSZS 


(06) SIAN риел әелиа иореооюреч 
(ат) seoned JH (әлпое) әщәјеѕ-иопезојахә yeg 
9929-0929 


(zg) uoneny 
(GZ) suoTesIUNLULOD | 9261 NOLLWDIAVNOIGWY TWOLLNWNOMAY 
IPES ҮРЕЅП 


(ат) ssoned 34 | м/ға (әоесз-онцие) ч гттагу<-Ссахїч 
OSZS-OSTS 


v8rr'S ӨС ш/а 

а/ғ/< HOUNVASSY SOVdS 

NOLLWOOTOIVa 

аға уә а әш [еодпецоләе deve MION 
(әлдое) SLITTELLVS-NOLLVYO IDA HLA 
9929-0929 

Олус 8/5 27/6 ООРУ О OP'S 
МОПУӘІЛУМОЮМА TWOLLNWNOYSY 

өріс уойуа ә)дош (еодпекомәе deve JION 
у/уіга (әоесіе-онциез) = TELWS-daxH 
OSZS-OSTS 


(29) uoneny OSN МОПУӘІЛУМОКСМ WOLLNWNOMEIV 
(GZ) suomesiunuLuCD werr’S (Ы) SLITMALWS-STIEON ЛУОШПММОЫНУ 
apres bbvySN TTISN -ПІНОЛІ WOLLNYWNOMAIV 


OSN МОПМӘІЛМОКЮМЫ WOLLNYNOYAVY 
devr’s (Ч) ALITIALVS-SIEOW WOLLNVNOYSY 
errs (Ч) IION WOLLNVNOYAV 


ней/а (eseds-o}-s0eds) (цие-орәоесі) 31 TTELLVS-NOLLYOIAWNOIOVY 
OSN МОПУӘІЛУМОКЮМЫ WOLLNYNOYSY 
Werr's (4) -ІІГТІЕНУ6-ПІНОЛЧІ WOLLNYNOYSY 


(әоесі-онцмен) 31 MTELLVS-NOLLVOIAWNOIGVa 

09251 NOLLYSIAVNOIGVY WOLLNWNOUSIY 

Wéerr's (4) ALITALYS SIEOWN WOLLNVNOYAY 

(zg) uoneny STTSN (Ч) IION WOLLNVWNOUSIY 
OTOS-000S 


4444-0444] 


NOLLVOIAVNOIGVa TWOLLNYNOYSY 
Vers (Ч) SLITIALVSSTIGOW WOLLNVNOYMAVY 
ЯРРР'9 -ПІНОЛІ WOLLNVNOYSV 

OSTS-T60S 

wis 


NOLLVWDIAVNOIGVY TWOLLNWNOYAY 
devr’s (Ч) SLITIALVS STIEOW WOLLNYNOYAY 
ОЄРР'9 (Ч) IION WOLLNYNOYAY 

15292862021 


нер asze’g (әсесіс-орәсесіс) (циез-оһ-әсесіз) = TTELLVS-NOLLVOIAWNOICVa 
МОПУӘІЛУМОНЮМУЫ TWOLLNYNOYAY 

vverr's (Ч) ІШТІ У5-ПІНОЛІ WOLLNVNOYAVY 

O€0S-OTOS 


(eoeds-0}-YHeS) 31 MTELLVS-NOLLVOIWWNOIGVa 
МОПНУӘІЛУМОКМЫ TWOLLNWNOMSIY 

VvEerr's (Ч) ALITALVYS STIGON TWOLLNYNOYAY 
0Т05-0006 


4420 


ято/< 
(иџез-оз-әоефѕ) 31 TTELLVS-TVOIDO TOHOALAN 
анхы 

0062-0922 

Vint) 


(циез-о+әоесБ) әуәјеѕ-әһаа/ү 
(цие-о)-әоесіб) 31 гтЕус-аахы 


әһдош peonreuoise зәохә NION 

атор'9 (циел-оур-әоесб) 31 ITTMALVS-WOIDO TONOSLAWN 
анхы 

0062-0922 


әјаош feanmmeuoise з0әохә JION 
(Циез-оу-әоесіс) LMT ALYS-CEXH 


(Чиез-оуәоесіз) әуіәеѕ-әһаау\ү 
(циез-о}-әзесБ) 

ALITELLVS-WOIDOTONOALAN 

(Gues-0}-e0eds) 31 MALWS-CSxX 

анхы 

Осс/-Овр/ 

ZITO 


(циез-оу-әоесіз) әәтеѕ-әјдоу\ 
(циез-о)-әсесі) 4M EALYS-A3XH 


aaxH ŒXH 
ов//-оса/. 092-0992 
ЛӘ YOTO УТӘР'Ѕ 


әјдош [еодлецоәе здәохә JIIEON 
(цие-о)-әзесіб) 31 TELYS- DOTON 
(инез-оз-әоеоѕ) 31 ГПЕНУ5-СНХЫ 

анхы 

099/ -09Ӯ/ 

тоға 


әјдаш [еорпецоләе үәохә FION 
(циез-оуәсесіз) 31 TIALWS-CSxX 


(GT) saod JH 


әре [ехәрә--иом№ 


ЕЕТӨ 
(әоесі-оциез) HOHISH SOVdS 


2о26пі (eseds-o}-e) 
(әсесі deep) HONVASSY SOVdS 
анхы 


SECL-GVTL O6TL-GVTZ 


әкет үеләрәз Әсет = чобән әюег 2 иобәч әре T иобән 


әре SATIS PAUN 


анхы ахы 
Оср/-ООЄ/. Оср/-ООЄ/. 

ягә] ТӘР 

рәхы -ПІНОЛІ 

(цие-о)-әоесіб) 31 ГГЕУ5--ПИЕОЛІ (цие-оҙ-әосесіз) ч ГПЕНУ5-СНХЫ 

(циез-о)-әзесі) 31 ГГЕНУ<-СНХЫН анхы 

SZOB-0SZL OOEL-0SZL OOEL-0SZL 
8979 ӨӨС 8979 
JION 

анхы анхы 

овг/-<е2/. 0922-9822 0622-9827 
2926П 85/6 vETD ӨӨС бау< 86/6 


оо (әоедѕ-оз-циея) HOUVASSY SOVdS 
JION 

анхы 

GETL-SPTL 


age | гейодешә| 


GHS) ZHN 0998-SPTZ 


ѕиоцеооју Aouenbey Jo әде 
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(тот) әлемооуу рәх veesn /ТТ© veEesn 
(вл) Aepy AL әюео 
pz) 


Arny seopeoig AL TZZSN 
(сг) ѕодеоипицюо | Peds on mes) ALITELYS-EXH 
PPS анхы 
SLT-L LT SLL LT 
695 ТО Zorsn 
€9TON 20Ӯ5П 
SLITELWS- ONLSVOavoud 
(сс) зиопеоипицоо т/25п 


әшәтес | Eedse) SLITELWS-CaxX 
БҮТ ЖЕЛТ 


(әлдое) HOUVASSY IOVS 


(әлгсе) цолеәѕәл әсесіс 


699 МОПУООЛОКЮКМЫ 
иоцеооореы (әлгсе) SLITTALYS 

(әлпое) әщәтеѕ-иоцеюјхә цие-і КӨЛ? өдіс HLA 

ELTSLT ЕТТ 


699 МОПУООЛОКМЫ 
ГАКА ы LT 

(әсесіс-онциеч) 
(әсесі deep) цәлеәвәл әсесіе 
699 МОПУООЛОКУЫ 
TLT9'9T 
(06) SIIGOW) риет STEAL 690 NOLLVYOOTOIOVYa 
9'9T-L'ST 
TIEN 

09251 NOLYVƏNVNOIAVY 
WOLLNWNOYAY 

аптап 
ATTS’S апта МОНУООЛОКСУЫ 
2°ST-€9'ST 
6SESN TTZSN отта 


(zg) чопеиу 


09251 NOLLYOIAWNOIOVa 


өте (әоесіонциен) Wreb's 
(цие-коуәоесіз) -1ГППЕШУ5-СЫХЫ| (цие--огәсесіз) ігттимес-анхн | Hes oreceds) SLITELWS aX 


ата“ 


SIAN 
JION 
ALITELWS-ONILSvOdvOUNd . М 
ота (әсесс-онциез) JTS'S ота (әсесіс-онциез) уузу 


ЕШ ө | 


анхы анхы 
төт-//т төт-//т 
тс | ү YIS'S 
чоцвооорен 
чопезојюреы 99799 
9799 l vss (циез-о-әсесі) отс 


690 6SZSN юцеооцорен || (әсесіс-онцмез) SL ITIALWS-CSxX (әсесіс-онциез) IU TIEALYS-A3XH |(өзес<-о›циез) IU TIALYS-C2XH 


LETELT Ў 4 АРАБ эу 
үста стаз тес 

(әлдое) HOUVASSY IOVS 
NOLLVOOTOINVY 

(әлдое) SLITELLWS-NOLLVYO 1dXS HINA 
Е/т-с/2Т 

стас 2199 

NOLLYOOTOIOVa 

CELLAL 

стас тсс 

(әсесів-оцмез) (eoeds дәәр) цолеәѕәл әсесіс 
NOLLWOOTOIGVa 

TLT9'9T 

стас таа 

NOLLWOOTOIGVa 

Q9T-L'ST 

атта 


МОПМӘХУМОКМЫ ТУӘШТУМОЫ-ХУ 
ап аа ATTS'S МОНУООЛОКСМЫ 
LST-€9'ST 

опа 


(zg) чопеиу 0925 МОПУӘІЛУМОКЮКМЫ уоп NOLLYDINVNOIGVa TWOLLNYWNOYSV 
(сг) =иопеоипшшоо иә Пад ө; 71 =тте5п ATTS'S ATTS'S МОЦУООЛОКУЧ 
әщіәјес | (өсесе-онциез) SLITELLVS-CaXi | -П144 STTS'G NOLLVWOOTOIdVa үтте (әоесіс-онцмез) SLIT ELLVS-daxX 
€O'ST-E'ST €9°ST-€r'ST Е9'9Т-ЕР'9Т 
ЭТТ9П Ttzsn TEZSN аттес 
0925 МОПУӘЛУМОЮКМУЫ 

TVOLNYNOJIV 

0926Г1 МОПУӘІЛУМОЮМЫ ITTSSN NOLLYDIAVNOIGVa TWOLLNYNOYAY 


(2g) uonenwy ATTS'S STTIS'S NOLLWOOTOIdVa 


еғатағат 


ата ATTS'S NOLLVOOTOINVa 
еу“ 


әјет (е.әрә--юм әдет epa әрі £ UOH әде 2 иобәч әре тиобәч 


(Sued әп DOA BIEL SWIS PAUN 


ӘСЕ геиоцецәзиј 


TS әбес GHS) 250 стест 


ѕиоцеооју AuanbaH o әде! 


4422 


9vesn ores 
(@nssed) HOMVASSY SOVdS (әле) HONVASSY SOVdS 
vlSN АЛОМОЧІЅУ ОЮМЫ ANONOHXLSY ОЮУЧ 
(әлѕѕеа) 3 LITTALLWS-NOLLVWHO TOA HLA (әлѕѕеа) 3 LITTELLVS-NOLLWHO 1dxSI нчү 
VE-O'ET үг9 2 
SION ЕШ эЛ 
(TOT) әлемолоуү рәхы анхы aax 
9'€7-GG'EZ 952-542 
ЕШ ә ЕШ эЛ 
822SN Ә ТӘП ALTTELWS UAINI ҮУЗЕЕ'9 ALTTALVS UALNI 
анхы анхы 
өе2-агег SS'EZ-ST'EZ 
cvesn бӯТ'9 
үусес'9 (әсес-онцмен) HOUVASSY SOVdS Veg’ (әоесіс-онциез) HOUVASSY SOVdS 
JION JION 
(TOT) әлемоюуц рәхн в/25П1 Ә ТӨП ALMELWSYALNI V88E'S ALITTIALVS- ANI 
(GZ) SUOFESIUNLLLLIOD UPES анхы ачхыч 
стєс-чч`©с© агес-ае 22 

Tresn 
JION JION 
анхы анхы 
9922-92 9922-92 
zessn zvesn сес 6YT'S 
(өле) HOMVASSY SOVdS (әлѕѕеа) HONVASSY SOVdS 
NNONOULSY ОЮЫ NNONOUILSV OVH 
әтююш peonrmeuo.ee здәохә STIGOW aiqo peonmeuoise Idex STIEGOW 
axl анхы 
@nssed) 3 LITTALWS-NOLLVHO TA HLA (әлѕѕеа) 31 TTELLWS-NOLLVHO 1dxS НЧА 
922-722. 922-72, 
evesn в/га 
әһдош peonneuoise з0әохә JION aiqo реортецоәе 1d380x9 IION 
анхы анхы 
ААТА ААА 
TESS D0ES'S voss | аоєсс D0EG'S 9099 VOEG'S 

COEsS'S 20665 60665 VOES'S 
88025 9809 

ALITIALVS SNLLSWoavoud ALITELVS SNUSVoOavoua 
JION JION JION JION 
анхы анхы анхы анхы 
wv Te 22-ТЕ wv te wv te 

zegsn 
(@nssed) HONVASSY SOVdS (@nssed) HOUVASSY SOVdS 
JION JION 
анхы анхы 
(TOT) әлемоюуц рәх @nssed) 3 LITTALWS-NOLLVHO TX HLA (әлѕѕеа) 3 LITTELLVS-NOLLVHO 1dXxSI HLA 
vicete Y'TZ-ZTZ 

(S)ued әһы DOA әке зәрге PAUN әке puou] 

єч әбеа GHS) 250 12-7 Tz ѕиопеооцу Aouanbe.y Jo әдет. 
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ус Bed 


8S2SN VTS 


8<25П VASS 


(әоесі-онцмез) әшцрлев-рибів 
aun рие Aouenbay puepuers 
(циез-орәзесі) 


VIEWS 


(әсесі-онцмен) әшртев-іеибів auy рие Aouanbe.y psepueys 


HOMVASSY SOvdS 
(әсесі-онцмен) әшюеѕ-еибіѕ JION O9ES'S (циел-орәсесв) HONVASSY SOVdS 
auy pue Коцәпрәд рлериеце оез ALITELWS INI TIGON 
Әс’ ӘЩІӘЈеЅ-ЈӘЈЦІ анхы 9644 ALITIALVS-UALNI 
(циез-оһ-әоес) (циез-оу-әоесі5) 31 TTIALYS анхы 
HOUVESSY SOVdS -NOLLVYO 10x) HLA goess (цие-орәоес) 31 TTELLVS-NOLLVHO Tex HLAVA 
22-992 22-99 22-992 
(воеіѕ-о-циеэ) әщюеѕ-еибіѕ 
aun рие Хоџәпрә puepuers (әсесі-онцмен) әцәјеѕ-јеиб auy рие AouaNbe.y Psepueys 
(әосесів-о-циез) әщюдеѕ-јеибьѕ Е ө =ч 
aun pue Aouenbay рлериеуб ова SLT ELWSUEINI gess IUTALYS-HALNI 
(GT) seoned JH 9EG'G әшәтез-әш| анхы анхы 
992-9292 992-9292 995-6292 
(тот) SANOIN рәхн GEGON (әсесіс-оуциез) 
(GZ) SUOTEDIUNLLLUOD APES SLUTELVS-Caxl 
(ат) seoned JH анхы JION 
242-5052 аса (әсесіе-онциез) яге4 (әсес-онциен) 
SESON (әсесі-овциен) ШТІ У5-СНХІН сс<а (әсесі-онциен) SLITIMALS-daxly 
SLITELLWS-CEXH санхы =штшу»с<-аах+ аахч 
90'92-9/ #2, 6262-5792 6262-5792 9'92-9/ 92 92'92-9/ 92 
ЕС 
-ПІНОЛІ 
=тЕу5-+ЕШ\! Е Тра ТЕ] 
geess (eoeds-oy- yes) (әоесі-онциен) geess (eoeds-o} yes) 
(eoeds-0}- YES) SLIT ELLVS-NOLLWOOTOIdVa SLIMALVS-CSXH SLLITMTALVS-NOLLVOOTOIdVa SLIMALVS-dax 
ALITELVS UNI ALMALVS24E INI анхы 
а/у2-50%2 а/%2-59%2 а/%2-<9%2 
55259 есес 
(GZ) SUOMESIUNLLULLOD PELS еэ Хеге] NOLLVOWYNOICVa ALT ELLVS2E NI 
(ат) seoned JH SLITELLWS-UGLLNI SLMALVS 4 LNI анхы 
оу2-<іғу2 99'2-9Р'ӮС, 99%2-9Р'ӮС, 
(тот) әлемоләу\ рәх 
(ат) seoned JH анхы NOLLVOWYNOIGVa анхы 
САТАА САТАА САТАА САТА А 
(76) орен ләшү oara ons oe 
(06) alqon риел aerud иопеооюреч (әлдое) әщәеѕ-џопелој0хә yeg 
(вт) шашатба WSI (әлцое) әцртев-кюце.юүіхә yeg | A) әшәтеѕ-иопеюјахә yeg әтек 
(ат) seoned JH тәш 699 МОПУООЛОКМЫ NOLLWOOTOIava 
6у2-<0%2 CALA LA <с%2<0%2 
TLZSN 0575 ТІ25П 0575 0575 
(26) орен napu ЕП ЕП гс а= 4 ЕП ЕК г а= 
(вт) зшашатЬя WSI NEL NAL 
%2-ғ2 9%%2-ғ2 9%2-2 


4424 


(тот) әлемоюиү рәхы 
(GZ) SUONESIUNLLUOD JIS 


GLTON -ПИНОЛІ 

(Циез-оһәоесі) 31 TALVS-CSXH 
ахы 

Ov-G'6e 


GLTON SEO 
(yuez-0}-e0eds) 31 ITIALWS-CSX 
анхы 

96Е-9'8Е 


zsesn 
(Ques -01-e0eds) 31 MELYSION 
(цие-о)-әсесіб) 31 ГГЕНУ6-СНХЫН 
оғ-<“6е 


(GZ) suoro unuo JIS 


әдош feonmeuo.se цәохә FISON 
(Циез-оһәоесіз) 31 ГПЕНУ5-СНХЫ 
анхы 

SE-GLE 


әјдош үездпецоләе з0әохә -ПІНОЛІ 


(циен-оһәоесіз) HONVASSY SOVdS 
әүдош [еоппеиоәе їәэхә NION 


2799 
(иџез-оз-әоесѕ) әцәеѕ-иоцелојхә циен 
(циез-ог-әсесіз) 31 MELYSION 
IION 

gts's (цие-орәзесі) 4L TMTALWS-CSx 
анхы 

оғ-<“6е 

ZSS 

(циеч-оу-әоесі) әцјәзеѕ-иоцеююхә yeg 
JNISON 

(ues -0}-e0eds) LMT ELYS-CEX H 
анхы 

G6E-8E 

LG'S 

(цие-о)-әсесіз) әцјәтеѕ-иоцеюіхә yeg 
(циез-оҙ-әсесіз) HOMVASSY IOVS 
әрдош peonmeuaise }дәохә NIIEON 
(Цие-орәоесіз) LMT EALYS-CEX H 
Œ@XH 

889/6 

2799 

(иџез-оз-әоедѕ) HONVASSY SOVdS 
әүдош [еоппецоәе їәэхә JION 


анхы анхы анхы 
Gle-le 8E-LE GLE-Le 
vosssn Zvesn 90566 6YT'S 
(әлѕѕеа) HOUVASSY SOVdS (әлевесі) HONVASSY SOVdS 
JION JION 
анхы азхы 
(әлѕѕеа) 3 LITTELLVS-NOLLVWHO 1dxSI нича (әлѕѕеа) 3 LITTELLVS-NOLLVHO TDA нича 
LE-9E LE-9E 
ogesn /ТТ© O9ESN V6VGS 6/6 
(әлдое) HOUVASSY IOVS (әлгре) HONVASSY SOVdS 
(әлдое) цолеәѕәл coeds МОПХУООЛОЮСУЫ МОПУООЛОЮСУЫ 
иопвоооірен (әлеге) (әлде) SLITELLVS-NOLLVWYO TIDA HINA 
(әлцәе) әцәтеѕ-иоцеюјхә yea | ALITALWS-NOLLWYO TDA HIYA SAV WOIDCTOXOALAN 
-S'E 9e-G'Se 9€-G'Se 
ogesn 2119 O9ESN буса 
МОПУООЛОЮСМЯ 
зам WOIDCTOXOALAN 
GGe-c'Se 
буса 
ogs’ Yoreasal әсесее 
иоцеооюіреч NOLLWOOTOIGva NOLLWOOTOIGva 
GGE-L'VE ©`СЄ-/`РЄ ГА 20А VE 
әдет еләрәч-ио\ әдет үеләрәч ame g чобән әке z чобән әде T чобән 
(6)мед әры DOA әкеі seS PAUN əqeL ецоцешә]1ц| 
га eed GHA) 2-Ө 69-Е ѕиореооју Aouanbey jo Әде. 
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z9 әбеа 


68ESN 2РЕ5П ТӘТЅП\ 
NNONOULSV OVH 


JION JION 
(әоесіс-оциез) UMA LYS-AIXH ятоса (әсес-онциез) ч ITALWS-daxl4 
Z9TSN ŒX H увеса анхы 
9878 98-8 
68ESN ZvESN TITSN УТӘС9 6YT'S 
(чиез-о}-әзес) цолеәѕә сесі (циен-о)-әоесів) цәлеәвәл әзесіс 
ANONOHLSY OVH ANONOHLSY ОЮЫ 
(әоесі-онцмез) IU TELYSJNTIEON (әсесі-онциені)) 31 ГТЕНУ5--ПИНОЛІ 
JION JION 
(тот) әлемоюуц рәх 2625гі (әоесі-онциен) 1T ELYS-C3XH (әлес5-онциез) -1ГТПЕНУоНХЫ 
(ат) ѕәоиләа “ы гәтеп анхы увеса анхы 
ve-1s8 у8-Т8 
cvesn cvesn бӯТ'9 
(Циез-оу-әоесіз) цолеәѕәл әсесіе (Циез-оу-әоесіс) цолеәѕә әсесіс 
IJETES-INSTOLNT ӘТе5-пәре у 
Jnapuy (цие-оһ-әсесіб) цолеәѕә әде әтек 
МОПУООЛОЮМЫ МОПУООЛЮКМЫ МОПУООЛОЮСМЫ 
AWONOHULSY ОЮУЫ ANONOULSY OVH ANONOHXLSY ОЮУЫ 
т8-6/ T862 T862 
 <5п 0955 ZvESN 0999 0999 6YT'S 
(циез-оу-әоесіз) цолеәзәл әсесі (иџез-оз-әоебѕ) цолеәзәл әсесіс 
ӘШӘтев-Іпәтәлку Auouojse орен 
тпәтелку (цие-о)-әсесіз) цолеәвәл әсесіб Әте5-пәте у 
МОПУООЛОЮСМЫ МОПУООЛОЮКМЫ Jnopuy 
ANONOCHLSY ОЮУЫ ANONOHLSY OVH МОЦУООЛОКУЧ 
62-82 62-82 6/-8/. 
evesn evesn 60'S 
(циен-оу-әсесіб) цолеәсәл әсесіс (циез-оу-әсесіб) цолеәсәл әсесіс 
Auouojse ореч Auouonse орен 
SLIT ЕП гу NALA (цие-о)-әсесіз) цолеәвәл әсесіс SLT ELVS UNALWNW 
NALA Auouonse орен ONAL 
BL-GLL 8-92 82-92 
5570] zvesn ө?га 
(циен-оу-әсесі) цолеәсәл әоед5 
ШӘТев-Іпәрәлқ/ 
INTO 
06) орег ләш МОШУООЛОК УЧ 
(ат) зәо/әс чч NNONOULSY ОЮМЫ 
4727-22 
TEN (иџез-оз-әоесѕ) цолеәсәл a0edS 
(ues -0}-e0eds) цолеәѕә әсесі әцјәјеѕ-лпәјецу 
ANSTEUNY (циез-о)-әсесіб) цолеәѕә aaeds жәтедк/ 
NOLLWOOTOIGVa NOLLWOOTOIOVa NOLLWOOTOIGva 
(ат) seoned JH AWONOXULSY ОКУУ ANONOULSYV OVH AWONOHXLSY ОЮУЫ 
22-9/. 92/-9/ 921-94 
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(әлѕѕеа) HOMVSSSY SOVdS 

NNONOULSY OIGVY 

(әлѕѕеа) 3 LITTELLWS-NOLLVHO TXA HLA 
ZOT-OOT 

үс 6YT'S 
ALITELLVS-NOLLVSIAWNOIGVY 


(тот) әлемолоуү рәх 
(ат) seoned JH 


(ат) seoned JH 


16-6 


(TOT) әлемоюіу| рәхін 
(ат) ssoned JH 


(әлівесі) HOMVWASSY SOVdS 

ANONOXLSY ОЮУЧ 

(әлѕѕеа) 3 LITTELLVS-NOLLVHO TXA HLA 
2698 

әде T чобән 


әдет Puopeuaul 


ѕиоцеооуу AuanbaH jo әче |. 
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SLLUTELLWS-NOLLYDIAVNOIOVa 
NOLLYSDIAVNOIOVval 


SLLITIEALVS-NOLLYOIAVNOIGVaL 
NOLLVOWVYNOIOVa 


29 әбес 


NOLLWOOTOIGVe NOLLWOOTOIdVY 
JION JION 

(циен-оу-әоесі) 4L TIALYS-CAXH (циен-о)-әоесі) 31 ГГЕНУ5-СНХЫ 
анхы аахы 

ОРС-ВЄС Ove-BEz 

9999 УЕ966 86966 УОС 


(әлѕѕеа) HOMVASSY SOvdS 
(иџез-оз-әоебѕ) 31 TTALVS-CSXH 

(essed) э ITTELLWS-NOLLVYO 1d XSI НУУ 
8ET-GET 

иопеооюреч 

JION 

(иџез-оз-әоефѕ) 31 TALYS-CAXH 

санхы 


(әле) HOUVASSY SOVdS 

AWONOULSY ОЮЫ 

(әлѕѕеа) 41T ELYS-NOLYYO 192A НУ 
STEZ-OZZ 

ZvESN ТРЕ 


я294< (essed) HONVASSY SOvdS 
NNONOULSY ОЮЫ 

JION 

(әсесі-онциез) LM ELYS-A3XH 
анхн 


(eoeds-o}- Yves) LMT ELYS-A3XH 
анхы 

272-604 

SvESN VESS THES 


(әлізесі) HOMWASSY ЭУ 
%/5ПІ АЛОМОЧІЅУ ОЮУЫ 
(әлѕѕеа) 4L TELYS-NOLYVYO 19A НІН 


BIGEL [ехәрә--иом№ 


(Sued әры ооч әкет STIS рәуип 


(әліѕѕеа) HOMVASSY SOVdS 
(циез-о)-әсесі) г гт=шус-сахч 

(әлѕѕеа) 31 ГЕУ ЗМОЦУЖОЛОХ НІН 
ве2-<е2 

цоцеооюреч 

JION 

(циез-оҙ-әсесіб) UMEALYS-A3XH 

анхы 

92-282 

иодеооюіреч 

JION 

анхы 

ZEZ-S'TEZ 

ОРЕ 

(әлѕѕеа) HONVASSY SOvdS 

NNONOULSY ОЮЫ 

(essed) = TTELLWS-NOLLVYO 1d xa HIMVA 
GTEZ-9ZZ 

THES ӨТ 


я2944 (enssed) HOUVASSY SOWdS 
AWONOULSY ОЮУЧ 

JION 

(әзесі-оциез) LU TALYS-CAXH 
анхы 

922-712 

THES 6/5 


NNONOULSY ОЮЫ 
JION 

(e9eds-0}-YyyeS) SL ITIALVS-CSxX 

ахы 

212-602 

95965 ТҮС OVE'S 

(әлѕѕеа) HONVASSY SOvdS 

NNONOULSY ОЮЫ 

(enissed) 3 LITTALLWS-NOLLWHO 0A НІНУН 


ЕТЕСІҢ еподешәи 


ѕиоцеооуу Aouenbay јо әсе! 
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S9SSN 9969 DS 
(26) орен тәам 
(рәјеооџе JON) о00е-</2 (рәеоое ON) 000Е-9/2 
ус964 6РГ6 

ANONOULSY ОКУУ 

JION 

(әоесіс-онциез) SLIT ALYS-AIXH 
анхы 

</2-592 

vSG'S 6YT'S 
SLLITELLYS-NOLLYSIWNOIGVY SLLITELLYS-NOLLYSIWNOIGVY 
NOLLYOWVYNOIOVa NOLLYOIWWNOIGVa 

ANONOULSY ОЮУЫ ANONOULSY ОЮУЫ 
(әоесі-онцмез) = ITELLVS STIGOW, (әоесі-онцмез) 3 LITELLWS STTIGOW 


(@nssed) HOUVSSSY SOVdS (әлізеа) HOMVASSY SOVdS 

%/5ПІ NNONOXLSY OIVA ANONOHLSY OIGVA 

(әлѕѕеа) 3 LITTELLWS-NOLLVHO 1dxS НІН (әлѕѕеа) LMT ELYS-NOLYVHO ОХ HLA 
262-042 292-092 

6?Га 
Auuouojse орен Auuouo.jse орен 

ЕТКЕ Тас 72 ALLITELLVS-UNALYINY 
К а= л 
0652-82 
СРЕГ SETS ` 6?Г< SETS 


(46) орен -пәтелку 


SU|EFES-INSTOUNY Oy |]ETeS-INSTELLNY 


(26) орен пәјецуу 
(вт) uaudnbg WSI 
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UNITED STATES (US) FOOTNOTES 


US52 In the VHF maritime mobile band (156-162 MHz), the following provisions shall apply: 


(a) Except as provided for below, the use of the bands 161.9625-161.9875 MHz (AIS 1 with center 
frequency 161.975 MHz) and 162.0125-162.0375 MHz (AIS 2 with center frequency 162.025 MHz) by the 
maritime mobile and mobile-satellite (Earth-to-space) services is restricted to Automatic Identification 
Systems (AIS). The use of these bands by the aeronautical mobile (OR) service is restricted to AIS 
emissions from search and rescue aircraft operations. Frequencies in the AIS | band may continue to be 
used by non-Federal base, fixed, and land mobile stations until March 2, 2024. 


(b) Except as provided for below, the use of the bands 156.7625-156.7875 MHz (AIS 3 with center 
frequency 156.775 MHz) and 156.8125-156.8375 MHz (AIS 4 with center frequency 156.825 MHz) by the 
mobile-satellite service (Earth-to-space) is restricted to the reception of long-range AIS broadcast 
messages from ships (Message 27; see most recent version of Recommendation ITU-R M.1371). The 
frequencies 156.775 MHz and 156.825 MHz may continue to be used by non-Federal ship and coast 
stations for navigation-related port operations or ship movement until August 26, 2019. 


(c) The frequency 156.3 MHz may also be used by aircraft stations for the purpose of search and 
rescue operations and other safety-related communication. 


(d) Federal stations in the maritime mobile service may also be authorized as follows: (1) Vessel 
traffic services under the control of the U.S. Coast Guard on a simplex basis by coast and ship stations on 
the frequencies 156.25, 156.55, 156.6 and 156.7 MHz; (2) Inter-ship use of the frequency 156.3 MHz ona 
simplex basis; (3) Navigational bridge-to-bridge and navigational communications on a simplex basis by 
coast and ship stations on the frequencies 156.375 and 156.65 MHz; (4) Port operations use on a simplex 
basis by coast and ship stations on the frequencies 156.6 and 156.7 MHz; (5) Environmental 
communications on the frequency 156.75 MHz in accordance with the national plan; and (6) Duplex port 
operations use of the frequencies 157 MHz for ship stations and 161.6 MHz for coast stations. 


жжжжж 


05115 In the bands 5000-5010 MHz and 5010-5030 MHz, the following provisions shall apply: 


(a) In the band 5000-5010 MHz, systems in the aeronautical mobile (R) service (AM(R)S) shall be 
operated in accordance with international aeronautical standards and are limited to surface applications at 
airports (1.е., AeroMACS). 


(b) The band 5010-5030 MHz is also allocated on a primary basis to the AM(R)S, limited to surface 
applications at airports that operate in accordance with international civil aviation standards. In making 
assignments for this band, attempts shall first be made to satisfy the AM(R)S requirements in the bands 
5000-5010 MHz and 5091-5150 MHz. AM(R)S systems used in the band 5010-5030 MHz shall be 
designed and implemented to be capable of operational modification if receiving harmful interference 
from the radionavigation-satellite service. Finally, notwithstanding Radio Regulation No. 4.10, stations 
in the AM(R)S operating in this band shall be designed and implemented to be capable of operational 
modification to reduce throughput and/or preclude the use of specific frequencies in order to ensure 
protection of radionavigation-satellite service systems operating in this band. 


(с) Aeronautical fixed communications that are an integral part of the AeroMACS system in the 
bands 5000-5010 MHz and 5010-5030 MHz are also authorized on a primary basis. 


US132A In the bands 26.2-26.42 MHz, 41.015-41.665 MHz, and 43.35-44 MHz, applications of 
radiolocation service are limited to oceanographic radars operating in accordance with ITU Resolution 


612 (Rev. WRC-12). Oceanographic radars shall not cause harmful interference to, or claim protection 
from, non-Federal stations in the land mobile service in the bands 26.2-26.42 MHz and 43.69-44 MHz, 
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Federal stations in the fixed or mobile services in the band 41.015-41.665 MHz, and non-Federal stations 
in the fixed or land mobile services in the band 43.35-43.69 MHz. 


жож ok ok ok 
US162 In the bands 81-86 GHz and 92-94 GHz, operators of stations in the fixed service are 


encouraged to take all reasonable steps to ensure that unwanted emission power in any 100 MHz 
bandwidth in the band 86-92 GHz, measured at the antenna port, does not exceed the following levels: 


Band Maximum levels (where f in GHz is the center frequency of any 100 MHz) 
81-86 GHz | -41 - 14(Ғ- 86) dBW for 86.05 < f < 87 GHz and -55 dBW for 87 < f < 91.95 GHz 
92-94 GHz | -41 - 14(92 - Р dBW for 91 < f < 91.95 GHz and -55 dBW for 86.05 < f < 91 GHz 


жжжжж 


US511E The use of the band 15.4-15.7 GHz by the radiolocation service is limited to Federal 
systems requiring a necessary bandwidth greater than 1600 MHz that cannot be accommodated within the 
band 15.7-17.3 GHz except as described below. In the band 15.4-15.7 GHz, stations operating in the 
radiolocation service shall not cause harmful interference to, nor claim protection from, radars operating 
in the aeronautical radionavigation service. Radar systems operating in the radiolocation service shall not 
be developed solely for operation in the band 15.4-15.7 GHz. Radar systems requiring use of the band 
15.4-15.7 GHz for testing, training, and exercises may be accommodated on a case-by-case basis. 


oh ck ck ck ok 
US565 International footnote 5.565 does not establish priority of use in the United States Table of 


Frequency Allocations, and does not preclude or constrain the allocation of frequency bands in the range 
275-3000 GHz to active services at a future date. 


жжжжж 


NON-FEDERAL GOVERNMENT (NG) FOOTNOTES 


oh ck ck ck ok 


NG16 In the bands 72-73 MHz and 75.4-76 MHz, frequencies may be authorized for mobile 
operations in the Industrial/Business Radio Pool, subject to the condition that no interference is caused to 
the reception of television stations operating on channels 4 and 5. 


жжжжж 


NG92 The band 1900-2000 kHz is also allocated on a primary basis to the maritime mobile service 
in Regions 2 and 3 and to the radiolocation service in Region 2, and on a secondary basis to the 
radiolocation service in Region 3. The use of these allocations is restricted to radio buoy operations on 
the open sea. Stations in the amateur, maritime mobile, and radiolocation services located in Region 2 
shall be protected from harmful interference only to the extent that such radiation exceeds the level which 
would be present if the offending station were operating in compliance with the technical rules applicable 
to the service in which it operates. 


жож OK ok ok 
PART 15 – RADIO FREQUENCY DEVICES 
4. The authority citation for Part 15 is amended to read as follows: 
AUTHORITY: 47 U.S.C. 154, 302a, 303, 304, 307, 336, 544a, and 549. 


5. Section 15.113 is amended by revising paragraph (a) to read as follows: 
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8 15.113 Power Line Carrier Systems. 


(a) A power utility operating a power line carrier system shall submit the details of proposed new 
systems or changes to existing systems to an industry-operated entity as set forth in § 90.35(g) of this 
chapter. No notification to the FCC is required. 


He oo ok ok 
PART 80 – STATIONS IN THE MARITIME SERVICES 
6. The authority citation for Part 80 continues to read as follows: 


AUTHORITY: Secs. 4, 303, 307(e), 309, and 332, 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 
303, 307(e), 309, and 332, unless otherwise noted. Interpret or apply 48 Stat. 1064-1068, 1081-1105, as 
amended; 47 U.S.C. 151-155, 301-609; 3 UST 3450, 3 UST 4726, 12 UST 2377. 


7. Section 80.215 is amended by removing note 13 from paragraph (e)(1) and by removing and 
reserving paragraph (g)(3). 


§ 80.215 Transmitter power. 


ok ok ok ok k 
(e) жжж 
(1) Ship stations 156-162 MHz—25 w° 


жжжжж 


Kok RK ROK 


(3) [Reserved] 


жож жж ж 


8. Section 80.373 is amended by revising the portion of the table in paragraph (f) that is titled 
“Port Operations” by removing the entries for channel designator 75 (156.775 MHz) and channel 
designator 76 (156.825 MHz) and by removing note 18. 


8 80.373 Private communications frequencies. 


(f)*** 


FREQUENCIES IN THE 156-162 MHZ BAND 


Channel Carrier frequency Carrier frequency Points of communication (intership and 
designator | (МН?) ship transmit |(MHz) coast transmit | between coast and ship unless otherwise 
indicated) 


Port Operations 


01A! 156.050 156.050 
63А! 156.175 156.175 
05А 156.250 156.250 
65А 156.275 156.275 


66А 156.325 156.325 
12° 156.600 156.600 
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156.725 156.725 
| 16795) 02 


Navigational (Вгійве-(о-Вгійре)` 


жж жж hock | ck 


Intership only. 


9. Section 80.375 is amended by adding paragraph (f) to read as follows: 
8 80.375 Radiodetermination frequencies. 


жжжжж 


(f) Radiodetermination frequencies for commercial fishing vessels. Frequencies іп the 1900-2000 
kHz band are authorized for radio buoy operations under a ship station license provided: 


(1) The use of these frequencies is related to commercial fishing operations on the open sea. This use 
is not permitted within the exclusive economic area or territorial waters of a foreign country (unless 
provided for by an international agreement); and 


(2) The output power does not exceed 10 watts and the station antenna height does not exceed 4.6 
meters (15 feet) above sea level in a buoy station or 6 meters (20 feet) above the mast of the ship on 
which it is installed. 


NOTE: Frequencies in the 1900-2000 kHz band may also be used to transmit data related to 
commercial fishing and by radio buoy systems that do not use radio direction-finding to locate the radio 
buoys. 


10. Section 80.871 is amended by revising the table in paragraph (d) to remove the entries for 
channel designator 75 (156.775 MHz) and channel designator 76 (156.825 MHz). 


8 80.871 УНЕ radiotelephone station. 


жож ж жож 

(а) * * * 

Channel designators Transmitting frequencies (MHz) 
Ship station Coast station 

жж жж жж 
15 156.750 156.750 
16 156.800 156.800 
17 156.850 156.850 
жж жж жж 


PART 90 – PRIVATE LAND MOBILE RADIO SERVICES 
11. The authority citation for Part 90 continues to read as follows: 
AUTHORITY: Sections 4(1), 11, 303(g), 303(г), and 332(c)(7) of the Communications Act of 1934, as 
amended, 47 U.S.C. 15441), 161, 303(g), 303(г), апа 332(c)(7), and Title VI of the Middle Class Tax 
Relief and Job Creation Act of 2012, Pub. L. 112-96, 126 Stat. 156. 


12. Section 90.7 is amended by adding the following term and definition in alphabetical order to 
read as follows: 


4433 


Federal Communications Commission FCC 15-50 


8 90.7 Definitions. 


Equivalent Isotropically Radiated Power (EIRP). The product of the power supplied to the antenna 
and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain). 


жжжжж 


13. Section 90.103 is amended by adding or revising the following entries to the table іп 
paragraph (b) and by adding paragraph (c)(3) to read as follows: 


§ 90.103 Radiolocation Service. 


ok ck ck ck ck 
(b) * * * 
RADIOLOCATION SERVICE FREQUENCY TABLE 
Frequency or band Class of station(s) Limitation 
Kilohertz 
kkoo T ххх 
4438 to 4488 ........................ Radiolocation land 3 
523010 5279-05 а 10 ао 3 
Megahertz 

13:45:10 13.59 22 ы оа, вузы: do 3 
16:10 10 16.20.5 ее еселе ceases ао 3 
24.45 to 24.65 ......................| ...... ао 3 
26.20 to 26.42 ......................| ...... ао 3 
41.015 to 41.665 ...................| ...... do 3 
43.35 to 44.00 .....................12..2.. do 3 
420 10:450 „анозаи Radiolocation land or mobile 21 
245040 2500-нан оен: do 9, 22, 23 
жж жж жж 

(с) жж 

oh ck ck ck ok 


(3) Operations in this band are limited to oceanographic radars using transmitters with a peak 
equivalent isotropically radiated power (EIRP) not to exceed 25 dBW. Oceanographic radars must not 
cause harmful interference to, nor claim protection from interference caused by, stations in the fixed or 
mobile services as specified in $ 2.106, footnotes 5.132А, 5.145 А, and US132A. See Resolution 612 of 
the ITU Radio Regulations for international coordination requirements. Operators of oceanographic 
radars are urged to use directional antennas and techniques that allow multiples of such radars to operate 
on the same frequency. 


kokok ok k 
PART 97 – AMATEUR RADIO SERVICE 
14. The authority citation for part 97 continues to read as follows: 


AUTHORITY: 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303. Interpret or apply 48 Stat. 
1064-1068, 1081-1105, as amended; 47 U.S.C. 151-155, 301-609, unless otherwise noted. 


15. Section 97.3(b) is amended by revising the definitions to read as follows: 
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§ 97.3 Definitions. 
(1) EHF (extremely high frequency). The frequency range 30-300 GHz. 


(2) EIRP (equivalent isotropically radiated power). The product of the power supplied to the antenna 
and the antenna gain in a given direction relative to an isotropic antenna (absolute or isotropic gain). 


NOTE: Divide EIRP by 1.64 to convert to effective radiated power. 


(3) ERP (effective radiated power) (in a given direction). The product of the power supplied to the 
antenna and its gain relative to a half-wave dipole in a given direction. 


NOTE: Multiply ERP by 1.64 to convert to equivalent isotropically radiated power. 
(4) HF (high frequency). The frequency range 3-30 MHz. 

(5) Hz. Hertz. 

(6) LF (low frequency). The frequency range 30-300 kHz. 

(7) m. Meters. 

(8) МЕ (medium frequency). The frequency range 300-3000 kHz. 


(9) PEP (peak envelope power). The average power supplied to the antenna transmission line by a 
transmitter during one RF cycle at the crest of the modulation envelope taken under normal operating 
conditions. 


(10) RE. Radio frequency. 
(11) SHF (super high frequency). The frequency range 3-30 GHz. 
(12) UHF (ultra high frequency). The frequency range 300-3000 MHz. 
(13) VHF (very high frequency). The frequency range 30-300 MHz. 
(14) W. Watts. 
16. Section 97.15 is amended by adding paragraph (c) to read as follows: 
§ 97.15 Station antenna structures. 


жжжжж 


(с) Antennas used to transmit in the 2200 m апа 630 m bands must not exceed 60.96 meters (200 
feet) in height above ground level. 


17. Section 97.301 is amended by revising the kHz portion of the tables in paragraphs (b), (c), 
and (d) to read as follows: 


§ 97.301 Authorized frequency bands. 


жжжжж 
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er Га a 
LF kHz 

Ееее 135.7-137.8....... | 135.7-137.8....... | 135.7-137.8...... 

МЕ kHz kHz kHz 


630 т............ 472-479............ 472-479 472-479 (2) 


ае 1810-1850......... | 1800-2000 1800-2000........ 
жж жж Ж 
(с) * * * 
Wavelength Sharing requirements see 


Бапа ITU Region 1 


LF kHz kHz kHz 

2200 т.......... 135.7-137.8....... 135.7-137.8....... 135.7-137.8...... 
MF kHz 
КҮЛТЕСІ 472-479............ 
ТРЕЕ 1810-1850......... 


5 97.303 (Paragraph) 


Wavelength ; : А Sharing requirements see 
Бапа ITU Region 1 ITU Region 2 ITU Region 3 § 97.303 (Paragraph) 
LF kHz kHz kHz 
2200 m.......... 135.7-137:8 3.0042 135.7-137.8....... 135.7-137.8...... | (а), (е) 
МЕ kHz kHz kHz 
GOZOM enres 472-479............ 472-479............ 472-479.......... (о) 
160 т........... 1810-1850......... | 1800-2000......... 1800-2000........ | (а) 
жж жж ж Ж Ж 


18. Section 97.303 is amended by adding paragraph (е) to read as follows: 
§ 97.303 Frequency sharing requirements. 


жжжжж 


(о) In the 2200 пп апа 630 m bands: 


(1) Power line carrier (PLC) systems are authorized in accordance with 47 CFR 15.113 to operate іп 
the 9-490 kHz range on transmission lines that deliver electric power from generation plants to 
distribution substations. Amateur stations are restricted to use at permanent fixed locations. The 
transmitting antenna of amateur fixed stations must be located at a horizontal distance of least [separation 
distance] km ([separation distance] mile) from any electric power transmission line. Electric power 
transmission lines do not include those electric lines which connect the distribution substation to the 
customer or house wiring. 


(2) Amateur stations transmitting in the 2200 m band must not cause harmful interference to, and 
must accept interference from, stations authorized by the United States (NTIA and FCC) and other 
nations in the fixed and maritime mobile services, and for amateur stations located in ITU Region 3, this 
requirement also includes stations authorized by other nations in the radionavigation service. Amateur 
stations transmitting in the 2200 m band must make all necessary adjustments — including temporary or 
permanent termination of transmission — if harmful interference is caused. 
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(3) Amateur stations transmitting in the 630 m band must not cause harmful interference to, and must 
accept interference from, stations authorized by the FCC in the maritime mobile service and stations 
authorized by the United States Government and other nations in the maritime mobile and aeronautical 
radionavigation services. In particular, amateur stations must ensure that no harmful interference is 
caused to the frequency 490 kHz. Amateur stations transmitting in the 630 m band must make all 
necessary adjustments — including temporary or permanent termination of transmission — if harmful 
interference is caused. 


KKK ROK 


19. Section 97.313 is amended by adding paragraphs (k) and (1) to read as follows. 
§ 97.313 Transmitter power standards. 


(k) No station may transmit in the 2200 m band with an equivalent isotropically radiated power 
(EIRP) exceeding 1 W (0.61 W ERP). 


(1) No station may transmit in the 630 m band with an equivalent isotropically radiated power (EIRP) 
exceeding 5 W (3.049 W ERP). In Alaska, stations in the 630 m band located within 800 kilometers (497 
miles) of the Russian Federation may not transmit with ап EIRP exceeding 1 W (0.61 W ERP). 


PART 101—FIXED MICROWAVE SERVICES 
20. The authority citation for part 101 continues to read as follows: 


AUTHORITY: 47 U.S.C. 154, 303. 
21. Section 101.111 is amended by revising paragraph (d) and adding paragraph (d)(5) to read as 
follows: 


§ 101.111 Emission limitations. 


жжжжж 


(а) Interference to passive sensors. These limitations аге necessary to minimize the probability of 
harmful interference to reception in the 10.6-10.68 GHz, 31-31.3 GHz, and 86-92 GHz bands onboard 
space stations in the Earth exploration-satellite service (passive). 


(5) In the 81-86 GHz and 92-94 GHz bands, licensees of stations in the fixed service are encouraged 
to take all reasonable steps to ensure that unwanted emission power in any 100 MHz bandwidth in the 
band 86-92 GHz, measured at the antenna port, does not exceed the following levels: 


Band Maximum levels (where f in GHz is the center frequency of any 100 MHz) 
81-86 GHz | -41 - 14(f - 86) dBW for 86.05 < f < 87 GHz and -55 dBW for 87 < f < 91.95 GHz 
92-94 GHz | -41 - 14(92 - Р dBW for 91 < f < 91.95 GHz and -55 dBW for 86.05 < f < 91 GHz 
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APPENDIX G 
Initial Regulatory Flexibility Analysis 


1. As required by the Regulatory Flexibility Act (RFA),' the Commission has prepared this 
present Initial Regulatory Flexibility Analysis (IRFA) of the possible significant economic impact on 
small entities by the policies and rules proposed in this WRC-12 Notice of Proposed Rule Making 
(WRC-12 Notice). Written public comments are requested on this IRFA. Comments must be identified 
as responses to the IRFA and must be filed by the deadlines for comments provided on the first page of 
this WRC-12 Notice. The Commission will send a copy of this WRC-12 Notice, including this IRFA, to 
the Chief Counsel for Advocacy of the Small Business Administration (SBA).’ In addition, the WRC-12 
Notice and IRFA (or summaries thereof) will be published in the Federal Register.’ 


A. Need for, and Objectives of, the Proposed Rules 


2. In the WRC-12 Notice, the Commission proposes to amend parts 2, 15, 80, 90, 97, and 
101 of its rules to implement certain of the allocation decisions from the World Radiocommunication 
Conference (Geneva, 2012) (WRC-12) in the Commission’s Table of Frequency Allocations, and to make 
certain updates to its service rules. If adopted, these proposals would conform (һе Commission’s rules, to 
the extent practical, to the decisions that the international community made at WRC-12 and would 
promote the advancement of new and expanded services and provide significant benefits to the American 
public. 


B. Legal Basis 
3. The proposed action is authorized under Sections 4(i), 301, 303(c), 303(f), and 303(r) of 
the Communications Act of 1934, as amended, 47 U.S.C. $$ 154(i), 301, 303(c), 303(f), and 303(г). 
С. Description and Estimate of the Number of Small Entities То Which the Proposed 
Rules Will Apply 
4. The RFA directs agencies to provide a description of and, where feasible, an estimate of 


the number of small entities that may be affected by the proposed rules, if adopted.* The RFA generally 
defines the term “small entity” as having the same meaning as the terms “small business,” “small 
organization,” and “small governmental jurisdiction."* In addition, the term “small business” has the 
same meaning as the term “small business concern” under the Small Business Act.° A small business 
concern is one which: (1) is independently owned and operated; (2) is not dominant in its field of 
operation; and (3) satisfies any additional criteria established by the SBA.’ 


Small Businesses, Small Organizations, and Small Governmental Jurisdictions. Our action may, 
over time, affect small entities that are not easily categorized at present. We therefore describe here, at 


! See 5 U.S.C. $ 603. The RFA, see 5 U.S.C. $ 601 – 612, has been amended by the Small Business Regulatory 
Enforcement Fairness Act of 1996 (SBREFA), Pub. L. No. 104-121, Title П, 110 Stat. 857 (1996). 


2 See 5 U.S.C. $ 603(a). 
3 See id. 

*5 U.S.C. $ 603(b)(3). 
5 5 U.S.C. $ 601(6). 


é 5 U.S.C. $ 601(3) (incorporating by reference the definition of “small business concern” in 15 U.S.C. § 632). Pursuant 
to the RFA, the statutory definition of a small business applies “unless an agency, after consultation with the Office of 
Advocacy of the Small Business Administration and after opportunity for public comment, establishes one or more 
definitions of such term which are appropriate to the activities of the agency and publishes such definition(s) in the 
Federal Register.” 5 U.S.C. § 601(3). 


7 Small Business Act, 15 U.S.C. § 632 (1996). 
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the outset, three comprehensive, statutory small entity size standards.® First, nationwide, there are a total 
of 28.2 million small businesses, according to the SBA.” In addition, a “small organization” is generally 
“any not-for-profit enterprise which is independently owned and operated and is not dominant in its 
field.”'° Nationwide, as of 2012, there were approximately 2,300,000 small organizations.''! Finally, the 
term “small governmental jurisdiction” is defined generally as “governments of cities, towns, townships, 
villages, school districts, or special districts, with a population of less than fifty thousand.””’* Census 
Bureau data for 2012 indicate that there were 90,056 local governments in the United States.'? Thus, we 
estimate that most governmental jurisdictions are small. 


Amateur Radio Service. Because “small entities,” as defined in the RFA, are not persons eligible for 
licensing in the amateur service, this proposed rule does not apply to “small entities.” Rather, it applies 
exclusively to individuals who are the control operators of amateur radio stations. 


Wireless Telecommunications Carriers (except satellite). This industry comprises establishments 
engaged in operating and maintaining switching and transmission facilities to provide communications 
via the airwaves. Establishments in this industry have spectrum licenses and provide services using that 
spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 
services.'* The appropriate size standard under SBA rules is for the category Wireless 
Telecommunications Carriers. The size standard for that category is that a business is small if it has 1,500 
or fewer employees. Under the present and prior categories, the SBA has deemed a wireless business to 
be small if it has 1,500 or fewer employees.'° For this category, census data for 2007 show that there 
were 11,163 firms that operated for the entire year.'’ Of this total, 10,791 firms had employment of 999 
or fewer employees and 372 had employment of 1,000 employees ог тоге.'* Thus under this category 
and the associated small business size standard, the Commission estimates that the majority of wireless 
telecommmnications carriers (except satellite) are small entities that may be affected by our proposed 
action. 


8 See 5 U.S.C. $$ 601(3)-(6). 


9 See SBA, Office of Advocacy, “Frequently Asked Questions,” 
http://www.sba.gov/sites/default/files/FAQ March 2014 0.pdf (last visited Мау 2, 2014; figures are from 2011). 


1 5 U.S.C. § 601(4). 
1! NATIONAL CENTER FOR CHARITABLE STATISTICS, THE NONPROFIT ALMANAC (2012). 
12 5 U.S.C. $ 601(5). 


13 U.S. CENSUS BUREAU, GOVERNMENT ORGANIZATION SUMMARY REPORT: 2012 (rel. Sep. 26, 2013), 
http://www?2.census.gov/govs/cog/g12_org.pdf (last visited May 2, 2014). 


14 See http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=5172 10&search=2007%20NAICS%20Search. 
513 С.ЕК. § 121.201, NAICS code 517210. 


18 13 СЕВ. $ 121.201, NAICS code 517210. The now-superseded, рге-2007 C.F.R. citations were 13 C.F.R. $ 
121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS). 


17 175. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 
Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010). 


!8 Td. Available census data do not provide a more precise estimate of the number of firms that have employment of 
1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.” 


19 

See 
http://factfinder2.census. gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ECN_2007_US_51SSSZ2&prod 
Type=table. 
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D. Description of Projected Reporting, Recordkeeping, and Other Compliance 
Requirements for Small Entities 


5; Тһе УУКС-12 Notice does not propose to establish any new reporting ог recordkeeping 
requirements for small entities. The WRC-12 Notice proposes to establish “other” compliance 
requirement for applicants/licensees. The compliance requirements proposed in the WRC-12 Notice are 
the same for small and large entities. 


6. The WRC-12 Notice proposes that frequencies in the 1900-2000 kHz band be authorized 
for radio buoy operations under a ship station license provided: 1) The use of these frequencies is related 
to commercial fishing operations on the open sea. This use is not permitted within the exclusive 
economic area or territorial waters of a foreign country (unless provided for by an international 
agreement); and 2) The output power does not exceed 10 watts and the station antenna height does not 
exceed 4.6 meters (15 feet) above sea level in a buoy station or 6 meters (20 feet) above the mast of the 
ship on which it is installed. 


7. Тһе WRC-12 Notice proposes to limit radiolocations service operations іп the 
4438-4488 kHz, 5250-5275 kHz, 13.45-13.55 GHz, 16.10-16.20 MHz, 24.45-24.65 MHz, 
26.20-26.42 MHz, 41.015-41.665 MHz, 43.35-44 MHz to oceanographic radars using transmitters with a 
peak equivalent isotropically radiated power that do not exceed 25 dBW. The WRC-12 Notice also 
proposes that oceanographic radars must not cause harmful interference to, nor claim protection from 
interference caused by, stations in the incumbent fixed or mobile services. In addition, the proposed rules 
provide a cross reference to Resolution 612 of the ITU Radio Regulations for the international 
coordination requirements. These requirements state that each oceanographic radar station shall transmit 
a station identification (call sign) on the assigned frequency, in international Morse code at manual speed, 
at the end of each data acquisition cycle, but at an interval of no more than 20 minutes; and that the 
separation distances between an oceanographic radar and the border of other countries shall be between 
80 and 920 kilometers. Finally, the WRC-12 Notice proposes to require that licensees of oceanographic 
radars that currently operate under Part 5 of the rules transition their operations to frequencies within an 
allocated band within 5 years of the adoption of final rules in this proceeding. 


E. Steps Taken to Minimize Significant Economic Impact on Small Entities, and 
Significant Alternatives Considered 


8. The RFA requires an agency to describe any significant alternatives that it has considered 
in reaching its proposed approach, which may include the following four alternatives (among others): 
(1) the establishment of differing compliance or reporting requirements or timetables that take into 
account the resources available to small entities; (2) the clarification, consolidation, or simplification of 
compliance or reporting requirements under the rule for small entities; (3) the use of performance, rather 
than design, standards; and (4) an exemption from coverage of the rule, or any part thereof, for small 
entities.” 


9. Тһе УУКС-12 Notice proposes to authorize commercial fishing vessels to operate radio 
buoys in the 1900-2000 kHz band under a ship station license. This action is expected to have a positive 
non-burdensome impact on commercial fishing vessels, many of which are owned by small businesses, 
by authorizing these entities to operate radio buoys under a ship station license instead of obtaining 
separate licenses for the radio buoys. 


20 See 5 U.S.C. 8 603(c). 
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10. The WRC- 12 Notice proposes that the 156.7625-156.7875 MHz and 
156.8125-156.8375 MHz bands may continue to be used by non-Federal ship and coast stations for 
navigation-related port operations or ship movement until August 26, 2019. Because of the proposed 
delayed transition date, we believe that we have minimized the impact on a small business that operates 


coast stations in these bands to extent practicable. 
F. Federal Rules that May Duplicate, Overlap, or Conflict With the Proposed Rule 


11. None. 
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